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MEDICAL  CLIMATOLOGY  AND  BALNEOLOGY. 

By  GEORGE  H.  ROHfi,  M.D., 

BALTIMORE. 


CLIMATOLOGY. 

1.  General  Considerations. — The  scientific  study  of  clima- 
tology has  been  undeservedly  neglected  by  English-speaking 
nations.  There  is  not  a  single  systematic  work  at  command  of 
those  conversant  with  English  only  which  gives  an  account  of  the 
present  state  of  the  science.  Those  who  wish  to  study  climatology 
either  in  its  purely  physical  or  in  its  biological  relations  are  obliged 
to  resort  to  German,  French,  or  Russian  authorities.  Within  the 
last  few  years  the  medical  aspects  of  climatology  have  received 
some  attention  at  the  hands  of  American  and  English  physicians ; 
but  with  few  exceptions  the  productions  of  these  authors  have 
been  based  upon  insufficient  acquaintance  with  the  elementary 
principles  of  the  science,  or  have  been  so  strongly  colored  by  local 
prejudices  or  by  a  commercial  element  that  the  deductions  or  in- 
ferences drawn  must  be  subjected  to  many  corrections  before  they 
can  be  accepted. 

The  only  complete  systematic  work  on  physical  climatology 
issued  from  the  press  during  the  year  1887  is  the  German  edition 
of  Dr.  A.  Woeikof's  great  treatise  on  "The  Climates  of  the 
Earth." *  These  two  volumes  form  the  most  thorough  and  com- 
plete treatise  upon  climatology  now  accessible,  and  should  be  in 
the  hands  of  all  earnest  students  of  the  science.  It  is  to  be  hoped 
that  some  enterprising  American  publisher  will  soon  give  American 
students  an  opportunity  of  reading  this  work  in  the  vernacular. 
An  accurate  translation  revised  by  some  competent  scholar  familiar 
with  the  climatic  peculiarities  of  the  North  American  Continent 
would  be  a  boon  to  the  student  of  climatology,  and  ought  to  prove 
a  profitable  investment  for  the  publisher. 

In  his  address  as  President  of  the  section  on  Climatology  and 
Demography  in  the  Ninth  International  Medical  Congress,  Dr.  A. 
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L.   Gihon2   considered    the   points   of   contact    between    purely 
physical  or  geographical,  and  medical  climatology. 

The  influences  properly  comprehended  under  the  term  clima- 
tology are  atmospheric,  telluric,  and  cosmic.  Latitude,  altitude, 
distance  from  the  ocean,  and  prevailing  winds  are  the  chief  elements 
of  geographic  climate.  There  is,  however,  no  uniform  understand- 
ing among  physicians  as  to  which  are  properly  climatic  character- 
istics, or  merely  vicissitudinal  occurrences.  Paludal  malaria] 
infection,  being  remedial  by  drainage,  is  contested  by  some  not  to 
be  a  proper  attribute  of  the  climate  of  a  locality.  The  genius  of 
man  can  undoubtedly  bring  about  the  changes  upon  the  face  of 
nature  which  will  make  the  marsh  no  longer  the  home  of  the 
malarial  germ. 

The  effects  of  climate  are  not  to  be  looked  for  in  the  preva- 
lence of  specific  diseases  with  well-defined  geographic  limits. 
Many  of  the  diseases  attributed  to  climate  have  been  due  to  local 
insanitary  causes. 

What  climate  chiefly  does  is  to  establish  constitutional  tend- 
encies through  molecular  modifications  which  become  permanent 
and  morbific  if  its  warnings  are  disregarded  or  opposed,  but  are 
as  often  therapeutic  and  curative  when  intelligently  conformed  to 
and  heeded. 

These  opinions  are  in  a  measure  a  reflex  of  the  views  of 
Lombard,  the  father  of  modern  medical  climatology,  widened  and 
more  accurately  defined  by  many  years*  close  observation  in  all 
quarters  of  the  globe.  Dr.  Gihon  also  observes  that  in  the  medical 
curriculum  in  which  climatology  demands  a  place  as  a  subject  of 
study  beside  hygiene  and  pharmacological  therapeutics,  there  can 
be  no  room  for  the  teaching  of  elementary  meteorology.  However, 
att  the  present  day  the  instruction  in  meteorology  in  scientific  schools 
and  colleges  is  so  defective  that  even  though  the  medical  student 
should  be  a  graduate  in  arts,  he  is  not  in  a  position  to  profit  by  a 
course  of  lectures  on  medical  climatology  unless  some  elementary 
instruction  precedes. 

The  same  subject  was  discussed  from  a  somewhat  different 
standpoint  by  Rohe.  Some  defects  in  the  present  modes  of  observa- 
tion and  registration  were  pointed  out.  The  medical  climatologist 
must  be  a  student  of  meteorology,  and  something  more.  The 
question,  what  constitutes  climate  1    cannot  in  a  medical  point 
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of  view  be  definitely  answered.  The  medical  climatologist  cannot 
be  satisfied  by  simple  records  of  atmospheric  pressure,  temperature, 
humidity,  precipitation,  cloudiness,  winds  or  amount  of  sunshine. 
He  must,  in  addition  to  being  a  meteorologist,  be  a  student  of  pre- 
ventive medicine,  epidemiology,  climato-therapy,  geography  and 
ethnology.  Climate  must  be  studied  in  its  bearings  upon  the 
individual  in  health  as  well  as  disease,  as  also  in  relation  to  the 
occurrence  or  propagation  of  specific  or  non-specific  diseases.  The 
causes  of  the  sanatory  and  morbific  effects  of  climate  must  be 
sought  not  merely  in  meteorological  changes,  but  the  study  of 
these  problems  must  be  pursued  with  a  broader  scope  than  hereto- 
fore. For  example,  while  the  recorded  atmospheric  phenomena 
must  form  the  basis,  other  conditions,  such  as  those  of  the  soil, 
must  also  be  taken  in  account.  In  studying  the  most  characteris- 
tic climatic  diseases,  such  as  cholera,  yellow  fever,  and  climatic  dys- 
entery, an  intermediate  factor,  namely,  the  special  virus  of  the 
disease,  must  be  considered.  A  hot  climate  alone  will  not  pro- 
duce the  diseases  mentioned. 

Varying  meteorological  conditions  may,  however,  produce 
effects  upon  the  organism  which  are  sometimes  beneficial,  often 
otherwise. 

The  effects  of  greatly  diminished  pressure  upon  the  human 
organism  are  well  known.  Paul  Bert  and  others  have  shown  that 
these  effects  are  not  merely  due  to  the  physical  conditions  of 
diminished  pressure,  but  that  the  relative  diminution  of  oxygen  in 
rarefied  air  is  an  important  factor  in  their  production.  While 
cases  of  phthisis  usually  do  well  in  a  moderately  rarefied  atmos- 
phere, the  effects  of  diminished  pressure  are  not  always  beneficial, 
as  has  been  pointed  out  by  Dr.  Loomis,3  who  warns  against  the 
danger  of  sending  patients  with  heart-disease  to  high  altitudes. 
It  is  not  probable  that  diurnal  or  accidental  variations  of  pressure 
have  any  appreciable  influence  upon  health.  Investigations  con- 
ducted by  the  writer  have  failed  to  yield  any  positive  results. 

The  primary  classification  of  climates  into  tropical,  temperate 
and  polar  indicates  the  influence  ascribed  to  temperature  as  a 
climatic  factor.  Although  recent  writers  have  attributed  a  deter- 
minate climatic  influence  to  humidity,  it  is  probable  that  this  is  of 
far  less  importance  than  some  have  supposed.  The  temperature 
must  still  be  regarded  as  our  best  index  of  climate,  but  too  much 
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dependence  must  not  be  placed  upon  it.  Many  of  the  unfavor- 
able effects  attributed  to  moisture  of  the  atmosphere  ought  to 
be  ascribed  to  coincident  insanitary  conditions.  The  sanatory 
or  morbific  effects  of  air-currents  have  not  been  sufficiently 
considered  heretofore. 

The  tendency  among  climatologists  at 
present  is  to  deny  to  ozone  any  sanatory 
or  disease-producing  influence.  Hydrogen 
peroxide  is  believed  to  be  an  antiseptic 
agent  of  importance  in  the  atmosphere  by 
some  clinicians,  who  also  ascribe  thera- 
peutic  effects  to  the  aromatic  exhalations 
of  certain  plants.  This  has  received  espe- 
cial attention  from  Loomis,  and  will  be 
more  fully  considered  on  a  subsequent  page 
of  this  report. 

The  climatologist  should  be  a  prac- 
tical meteorologist.  The  acquisition  of  an 
elaborate  collection  of  instruments  and 
their  regular  observation  is  too  expensive 
and  time-consuming.  Lambrecht4  has  de- 
vised a  combination  instrument  which 
combines  in  itself  many  excellencies  and 
nearly  all  the  requirements  of  a  trust- 
worthy meteorological  instrument.  The 
polymeter,  as  it  is  called  (see  figure), 
shows  the  temperature,  the  relative  hu- 
midity, dew-point,  absolute  humidity  in 
grammes  per  cubic  meter  and  vapor  ten- 
sion. Troska  has  supplied  a  set  of  weather 
rules  which  are  furnished  with  the  in- 
strument. The  price  is  20  to  36  marks 
($5.00  to  $9.00  exclusive  of  duty).  Any 
mathematical  instrument  maker  should  be  able  to  furnish  this 
handy  apparatus. 

77.  Climate  and  Disease.  The  Question  of  Acclimation. — 
With  reference  to  these  important  problems  some  papers  of  value 
have  been  contributed  during  the  year.  The  colonization  schemes 
of  the  French  and  German  Governments  in  Asia  and  Africa  have 
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given  occasion  to  several  very  thorough  studies  in  tropical  clima- 
tology and  hygiene,  by  European  writers. 

Nicolas6  has  an  elaborate  review,  based  upon  d'Ormay's  Report 
of  the  Medical  Statistics  of  French  Cochin  China  for  the  period 
1863-1870.  The  review  is  in  the  nature  of  a  monograph,  but  is 
not  easy  to  give  in  abstract.  It  is  interesting  to  note  a  point  with 
regard  to  the  distribution  of  diseases  to  which  attention  is  called  in 
the  article.  The  bad  season  in  the  zone  between  8  and  12  degrees 
of  N.  latitude  is  usually  the  season  of  rain,  which  lasts  from  May 
to  December.  In  Cochin  China  malarial  fevers  are  most  prevalent 
during  the  rainy  season,  yet  the  bad  years  are  the  dry  ones.  The 
mortality  is  greater  in  dry  than  in  wet  years, — a  fact  also  noted  for 
this  country  by  Dr.  Day,  of  Louisiana,  and  others.  In  wet  years 
the  mortality  is  less  if  the  heat  is  less;  nevertheless  high  tempera- 
ture with  high  humidity  is  always  less  fatal  than  a  dry  high  tem- 
perature. This  result  is  unexpected,  but  the  figures  show  it  to  be 
correct.  In  1870,  an  exceptionally  wet  year,  the  mortality  in 
Cochin  China  did  not  exceed  4  per  cent.,  while  in  1863  and  1864, 
the  dryest  years  known  for  40  years,  the  mortality  was  respectively 
6.3  and  5.4  per  cent.  In  1865,  hot  and  moist,  the  mortality  fell 
to  4.8  per  cent.,  in  1866,  wetter  and  less  hot,  it  decreased  to  4.4 
per  cent.,  and  in  1867,  very  hot  and  dry,  it  again  ascended  to 
6.1  per  cent.  Some  comparative  statistics  given  also  occasion 
surprise.  We  have  been  led  to  believe  that  Tonquin  is  almost  the 
most  unhealthy  spot  on  the  globe;  but  Nicolas  tells  us  that  the 
mortality  is  4.5  per  cent,  in  Cochin  China,  7.7  per  cent,  in  Sene- 
gambia,  9.7  per  cent,  in  Panama.  Paludal  fevers  are  the  preva- 
lent diseases  of  the  rainy  season.  They  spare  neither  natives  nor 
strangers.  In  Cochin  China  the  natives  usually  suffer  from  the 
tertian  forms,  while  Europeans  are  attacked  by  the  quotidian. 

Natives,  however,  suffer  to  a  less  degree  than  Europeans. 
Among  the  white  troops  the  daily  admissions  to  hospital  are  82.2 
per  1000,  while  among  the  native  troops  the  admissions  are  only 
19.8  per  1000  of  effective  strength. 

In  Senegal,  while  the  admissions  of  blacks  to  the  hospital  are 
only  one-third  that  of  the  whites,  they  remain  five  times  as  long, 
and  the  death  rate  is  132.8  per  1000,  as  against  119  per  1000 
among  the  whites. 

The  question  is  an  important  one   in  view  of  the  present 
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colonization  enterprises.  European  civilization  tends  more  than 
ever  to  force  the  barriers  of  the  tropics.  Railroads  laid  by  Euro- 
pean hands  penetrate  the  steppes,  the  marshes,  the  virgin  forests. 
Agriculture  timidly  follows  industry  and  everywhere  the  work  is 
being  prosecuted  under  the  protection  of  hygiene.  If,  in  tlie 
language  of  Bordier,  the  white  race  is  the  only  one  that  has  the 
genius  of  colonization,  this  protection  is  necessary.  In  our  days 
a  new  science  is  growing, — that  of  sanitary  economy.  Man  is  being 
recognized  as  valuable  capital  and  worthy  of  being  saved  from 
death,  not  only  from  a  humanitarian,  but  from  a  pecuniary  point 
of  view.  This  is,  however,  not  yet  sufficiently  recognized,  even 
among  enlightened  nations.  The  governments  of  the  world  are 
but  slowly  appreciating  the  economy  of  health. 

Rey6  contributes  an  excellent  article  on  the  climatology  of 
Tonquin.  From  May  to  the  end  of  September,  Tonquin  is  one  of 
the  hottest  and  rainiest  countries  in  the  world.  May  and  June 
are  hardest  to  bear.  The  sun  is  in  the  zenith  and  the  copious 
daily  rains  fail  to  cool  the  atmosphere.  Throughout  the  summer 
physical  exercise  is  impossible,  intellectual  labor  difficult.  One  is 
drowsy,  overwhelmed  by  the  heat  and  moisture  of  the  atmosphere, 
inundated  by  perspiration  which  no  evaporation  seems  to  diminish. 
The  pankah  is  a  necessity.  One  can  get  no  good  sleep  without  the 
aid  of  repeated  cool  baths.  A  walk  is  only  possible  in  the  early 
morning  or  late  in  the  evening.  During  the  period  of  greatest 
heat  the  difference  in  temperature  between  day  and  night  is  only 
3-4  degrees  C.  Toward  the  end  of  August  the  mornings  are 
relatively  cool  and  the  nights  supportable. 

Generally  in  September  a  tornado  announces  the  end  of  the 
hot  season.  The  mornings  show  a  temperature  one  degree  less 
than  the  previous  month,  but  this  small  diffefence  is  agreeably 
appreciated  by  those  who  have  lived  through  the  heat  of  the  sum- 
mer. In  October  the  north  and  northeast  winds  bring  true 
autumnal  days,  tonic  temperature  and  blue,  sunny  skies.  The 
mountains  are  of  a  deep  violet.  The  dormant  intelligence 
awakens.  It  gives  one  pleasure  to  do  mental  work.  Toward  the 
end  of  the  month  it  is  possible  to  resume  the  physical  exercises 
interrupted  by  summer.  November  begins  the  winter.  Hunting, 
riding  and  walking  are  pleasant  exercises.  The  nights  are  cool. 
The  thermometer  falls  to  16°  C.  (=61°  F.)    A  fair  sun  rejoices 
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the  eyes.  The  rains  are  over;  the  month  is  characterized  by  rela- 
tive dryness;  there  are  only  fine  rains  or  fogs  which  reach  but  half 
way  to  the  tops  of  the  hills. 

As  the  north  and  northeast  winds  predominate  in  December, 
and  their  tonic  effects  are  appreciated,  the  body  regains  its  vigor 
and  the  stomach  its  European  appetite.  About  the  middle  of  the 
month,  with  a  temperature  of  14  degrees  C.  (57°  F.),  the  agreeable 
tropical  breezes  begin,  which  render  the  chase  and  walks  in  the 
country  delightful.  Toward  the  end  of  the  month,  with  cloudy 
skies  and  fine  rain,  and  a  temperature  of  10  degrees  C.  (50°  F.), 
one  wants  a  fire  in  his  apartments. 

January  is  the  coldest  month  in  the  year.  The  fires  are  kept 
up  all  day  and  woolen  clothing  is  necessary.  February  is  the  month 
of  fogs.  It  is  characterized  by  a  constant  mist  and  penetrating  hu- 
midity. The  water  collects  in  drops  on  the  walls  of  the  rooms,  and 
a  fire  is  necessary  in  order  to  keep  dry.  Day  after  day  shoes  and 
all  objects  of  leather  are  covered  with  moisture.  In  March  the  tem- 
perature increases  with  cool  intervals.  Exercise  becomes  irksome 
and  brings  out  the  perspiration.  April  is  likewise  very  humid ;  the 
heat  increases,  and  while  at  the  beginning  of  the  month  walking 
in  the  middle  of  the  day  may  yet  be  indulged  in,  toward  the  last 
days  of  the  month  one  takes  his  promenades  a  little  before  bed- 
time. By  the  25th  the  southeast  wind  has  become  well  established, 
and  the  broiling  monotony  of  the  tropical  summer  is  again  at  hand. 

Summing  up,  the  European  finds  in  Tonquin  five  good  months, 
from  November  to  the  end  of  March;  five  bad  months,  from  May  to 
the  end  of  September ;  and  two  tolerable  months,  April  and  October. 

The  temperature  ranges  from  8  degrees  C.  (47°  F.)  in  January 
to  36  degrees  C.  (97°  F.)  in  July :  a  total  range  of  28  degrees  C. 
(50°  F.) 

Morand7  also  contributes  an  elaborate  memoir  on  the  climate 
and  diseases  of  the  delta  of  the  Red  River  in  Tonquin.  After  giv- 
ing a  table  of  temperatures  at  the  post  of  Nam-Dinh,  the  author 
says;  "These  temperatures  (maximum  36  degrees  C.97°  F.)  are 
not  excessive;  but  what  renders  them  exceedingly  hard  to  bear  is 
the  extreme  humidity.  The  anaemia  and  depression  of  the  vital 
powers  produced  by  the  summer  heat  causes  an  extreme  sensitive- 
ness to  the  cold  of  the  winter.  After  one  has  passed  a  year  in 
Tonquin,  when  the  thermometer  falls  to  12  degrees  C.  one  builds 
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a  fire  if  one  is  fortunate  enough  to  have  a  chimney  in  his  room.  If 
not,  one  freezes ! " 

The  diseases  prevailing  in  the  various  months  are :  January, 
February  and  March,  generally  healthy,  bronchitis,  rheumatisms, 
simple  diarrhoeas,  and  malarial  fevers;  toward  the  end  of  March, 
dysentery  recurs ;  April  and  May  fairly  healthy,  malarial  fevers  in- 
creasing ;  in  May,  affections  of  the  liver  appearing ;  June  and  July 
bad  months ;  increase  in  cases  and  deaths.  Predominant  diseases, 
malarial  fevers,  dysentery,  typhoid  fever,  congestions  of  the  liver 
and  diarrhoeas ;  in  August  and  September  the  same  diseases  pre- 
vail, but  are  less  frequent ;  by  November  zymotic  diseases  have 
disappeared ;  and  in  December  the  diseases  due  to  cold  occupy 
most  of  the  space  in  the  sick  report.  Out  of  a  mean  effective 
strength  of  380  Europeans,  33  died  during  1885.  The  yearly 
morbidity  was  389,  or  1.02  per  man. 

Professor  Treille8  delivered  an  address  upon  acclimatization  at 
the  Sixth  International  Congress  of  Hygiene  and  Demography  at 
Vienna.  The  author  denied  that  Europeans  were  unable  to  colo- 
nize hot  countries.  The  entire  secret  of  success  is  in  overcoming 
certain  obstacles ;  and  in  order  to  attain  this  result  we  must  know 
the  influence  of  the  meteorological  conditions  of  hot  climates  upon 
the  human  organism.  He  believes  that  the  high  absolute  humid- 
ity to  u  greater  degree  than  the  temperature  causes  the  increase  of 
Tespiration,  heightened  blood  pressure,  increased  transpiration  and 
hyperthermia.  The  higher  the  vapor  tension  the  less  the  air  pres- 
sure ;  hence  insufficient  tension  of  oxygen  and  consequent  deficient 
oxidation  of  the  blood.  The  higher  the  vapor  tension  the  less  the 
exhalation  from  the  lungs  and  the  skin ;  hence  increase  of  the 
serous  portion  of  the  blood,  progressive  hydremia,  retention  of 
heat,  and  tendency  to  abnormally  high  temperature. 

The  retention  in  the  blood  of  a  quantity  of  water,  which  is 
ordinarily  exhaled  by  the  lungs,  increases  blood  pressure.  In  con- 
sequence there  is  an  overfilling  of  the  already  dilated  cutaneous 
vessels  and  hyperidrosis.  This  increases  thirst  and  compels  the 
ingestion  of  large  quantities  of  fluid.  By  this  overfilling  the  pres- 
sure in  the  portal  system  is  increased,  hepatic  swelling  and  tendency 
to  polycholia  follow.  The  muscular  power  of  the  stomach  is  weak- 
ened by  the  large  quantities  of  fluid,  the  digestion  delayed  and 
nutrition  depreciated. 
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The  rules  to  be  observed  in  acclimatization  comprise  the 
proper  selection  of  a  locality,  improvement  of  the  soil,  construction 
and  arrangement  of  dwellings,  selection  of  clothing,  regulation  of 
the  mode  of  life  in  general,  and  tropical  hygiene.  The  following 
propositions  were  submitted  and  adopted  by  the  Congress : — 

1.  It  is  desirable  that  meteorological  stations  be  established  in 
hot  countries  whose  task  shall  be  to  determine  the  value  of  certain 
climates,  particularly  as  regards  the  temperature  and  the  role  of 
aqueous  vapor,  as  well  as  the  influence  of  winds  upon  the  compo- 
sition of  the  atmosphere. 

2.  It  is  necessary  that  European  countries  which  have  emi- 
gration agencies  shall  compel  these  to  furnish  every  emigrant 
going  to  a  hot  country  instructions  concerning  the  hygienic  pre- 
cautions to  be  adopted  on  arrival. 

3.  These  instructions  shall  bear  particularly  upon  clothing, 
dwelling  and  nutrition. 

4.  The  professors  of  hygiene  arc  requested  to  devote  attention 
to  the  hygiene  of  tropical  and  subtropical  countries,  in  their 
lectures. 

Metzgar,9  writing  upon  the  climate  of  the  Dutch  East  Indies, 
states  that  the  climatic  conditions  of  Java  forbid  the  expectation 
that  there  may  ever  be  a  prosperous  and  healthy  population 
of  unmixed  European  ancestry  in  that  island.  Malaria  is  prevalent 
even  at  altitudes  of  2000  to  3000  feet.  Women  suffer  more  from 
the  effects  of  climate  than  men.  In  Sumatra,  according  to  Paster,10 
similar  conditions  prevail.  Malaria,  dysentery,  fatty  degeneration 
of  the  heart  and  increased  nervousness  is  noted  in  every  European 
who  has  been  in  the  island  for  any  length  of  time.  If  exhausting 
labor  is  not  performed  and  a  rational  mode  of  life  adopted,  Euro- 
peans may  live  from  three  to  ten  years.  Beri-beri  is  frequent 
among  the  soldiers. 

Baelz11  reports  upon  the  climatology  and  demography  of 
Japan.  The  temperature  averages  13°  C.  This  is  somewhat 
enervating  in  summer,  and  acts  unfavorably  on  nervous  persons, 
rheumatics  and  consumptives.  Marriages  among  Europeans  in 
Japan  are  very  prolific.  The  climate  seems  to  be  wonderfully 
favorable  to  infant  life.  Twenty-six  births  were  reported  to  the 
German  consulate  in  Tokio  in  12  years,  and  during  this  time  only 
one  death  under  five  years  occurred  among  the  German  popula- 
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tion.  The  English  consulate  during  the  same  time  reported 
seventy-six  births,  and  one  death  under  five.  Malaria,  dysentery, 
typhoid  fever,  diphtheria,  scarlatina,  measles,  venereal  diseases, 
leprosy,  beri-beri  and  consumption  are  prevalent.  Among  Euro- 
peans aneurism  of  the  aorta  is  frequent  Hemorrhages  from  the 
lungs  are  frequent,  due  to  the  presence  of  a  parasite  (distoma  pul- 
monale). The  patients  may  expel  blood  and  worms  daily  for  years 
without  feeling  ill  or  presenting  any  evidence  of  anaemia. 

Buchner12  gives  the  result  of  his  observations  in  the  Congo 
Basin  and  in  Cameroon.  Fever  is  everywhere  prevalent  in  Africa. 
It  is  not  only  fatal  to  Europeans,  but  also  to  natives.  Mahli13  and 
Nipperdey14  come  to  the  same  conclusion.  The  Soudan  and  the 
Somali  country  are  likewise  fever-stricken  regions. 

On  the  other  hand,  DeGroote15  considers  the  climate  of  the 
Congo  country  healthier  than  that  of  Brazil,  or  of  either  the 
English  or  Dutch  Indies. 

The  climate  of  New  Guinea  is  said  by  Rev.  W.  G.  Lawes10  to 
be  entirely  unfitted  for  colonization  by  the  white  race.  No  part 
of  New  Guinea  is  free  from  fever.  This  fever  "has  much  in 
common  with  malarial  fevers,  but  there  are  characteristics  which 
distinguish  it.  The  remittent  type  is  most  prevalent,  and  most 
difficult  to  deal  with ;  but  there  is  another  form  which  seems  to 
partake  of  both  the  intermittent  and  remittent  type.  No  age  or 
condition  is  free." 

Haviland17  has  found  that  in  the  districts  of  England  and 
Wales  where  the  prevailing  winds  followed  the  direction  of  the 
valleys  and  not  athwart  them,  there  was  the  least  amount  of  heart- 
disease  and  rheumatism.  Where  winds  blew  over  the  valleys  and 
allowed  stagnant  air  to  remain  in  the  bottom,  heart-disease  was  at 
its  maximum.  Cancer  was  most  frequent  "where  the  riparian 
districts  of  fully  formed  rivers  were  seasonably  flooded."  Con- 
sumption was  most  frequent  in  districts  exposed  to  the  full  blast  of 
the  wind  without  protection.  He  advocated  the  cottage-plan  of 
treating  consumption,  the  cottages  being  selected  in  healthy  locali- 
ties.    He  condemned  consumption  hospitals. 

F.  Donaldson,  Jr.,18  calls  attention  to  the  causes  of  cardiac 
failure  at  high  altitudes.  Loomis"  has  already  pointed  out  the 
danger  of  sending  patients  with  heart-disease  to  the  mountains. 
Donaldson  asserts  that  in  the  pneumatic  chamber  conditions  similar 
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to  those  at  high  elevations  are  produced,  and  cautions  against  care- 
less treatment  of  such  patients  in  the  cabinet.  His  experiments 
have  shown,  contrary  to  those  of  Paul  Bert  and  others,  that  the 
cause  of  heart-failure  at  great  elevations  is  not  diminution  of 
oxygen,  but  the  diminished  pressure.  According  to  Donaldson's 
experiments  there  is  sufficient  oxygen  in  the  air  inhaled  to  supply 
the  hemoglobin  at  any  altitude  within  10,000  feet.  In  ascending 
to  high  altitudes  the  pressure  of  .the  air  within  and  without  the 
lungs  is  the  same ;  but  on  the  heart  the  action  is  different.  The 
pressure  is  removed  from  the  outer  surface  of  the  heart  while  the 
internal  blood-pressure  remains  the  same.  Hence  dilatation  of  the 
heart-walls  must  follow. 

Lewis20  has  studied  the  relations  of  meteorological  changes  to 
chorea,  rheumatism  and  neuralgia.  He  analyzed  437  attacks  of 
chorea  and  467  attacks  of  rheumatism,  which  were  noted  in  Phil- 
adelphia. The  months  of  onset  of  the  attacks  were  recorded  as 
follows,  for  chorea : — 

.  8.2  per  cent. 

.  7.5 

.  15.3 

.  8.0 

.  10.7 

.  9.1 

.  10.5 

.  7.7 

.  6.1 

.  4.1 

.  4.3 

.  7.8 


10.7  per  cent. 

9.4 

9.5 
17.3 
10.2 

6.6 

5.9 

5.5 

6.2 

5.9 

5.1 

6.6 


January,    . 

.    86  attacks, 

February,  . 

.    88      " 

March, 

.    67      " 

April, 

.    88      " 

May,  . 

.    47      " 

June, 

.    40      " 

July, 

.    46      " 

August, 

.    84      " 

September, 

.     37      " 

October,     . 

.    18      " 

November, 

.     19      " 

December, 

.    82      " 

467  attacks 

of  rheumatism 

January,  . 

.    50  attacks,  . 

February, 

.    45       " 

March, 

.    45       " 

April, 
May, 

.    81       " 
.    48       "' 

June, 

.    83       " 

July, 

.    28       " 

August,    . 

.    26       " 

September, 

.    29       " 

October,    . 

.    28       " 

November, 

.    24       " 

December, 

.    82       " 

The  number  of  storms  passing  within  a  radius  of  400  miles 
from  Philadelphia  during  ten  years  was  then  studied  and  the 
following  distribution  in  the  different  months  was  found  to 
exist : — 
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January,  . 

60  storms, 

February, 

.    54      " 

March, 

.     75      " 

April, 

.    46      " 

May, 

41  storms, 

June, 

.    28       " 

July, 

.    34       «' 

August,    . 

.     19 

September, 

.    24       " 

October,  . 

.     32       " 

November, 

..    47       " 

December, 

.    60       " 

11.5  per  cent. 
10.3       " 
14.0       " 

8.8       " 

7.8  per  cent. 

5.3       " 

6.5  " 

3.6  " 
4.6  " 
6.1  •' 
9:0       " 

11.5       " 


These  tables  show  a  marked  coincidence  between  the  time 
of  onset  of  attacks  of  chorea  and  the  passage  of  storms,  while  as  a 
rule  the  onset  of  attacks  of  rheumatism  occurred  one  month  later. 
Incidentally  this  study  also  showed  the  coincidence  of  frequency 
of  attacks  of  neuralgia  with  the  onset  of  chorea,  the  records  of  the 
case  of  Capt.  CatJin21  being  used  for  comparison. 

Proceeding  on  the  plan  first  outlined  by  Dr.  H.  I.  Bowditch22 
in  his  epoch-making  researches  thirty  years  ago,  Dr.  Wm.  Pepper23 
has  studied  the  climatological  relations  of  phthisis  in  Pennsylvania. 
His  results  tend  to  confirm  those  arrived  at  by  Dr.  Bowditch, 
namely,  that  dampness  of  the  soil  has  an  intimate  relation  to  the 
prevalence  of  consumption.  All  the  counties  in  Pennsylvania 
with  high  mortality  from  consumption  have  very  little  elevation, 
and  further  are  situated  in  the  areas  of  largest  annual  rainfall. 
Those  portions  of  the  State  where  phthisis  is  rarest  arc  the  most 
elevated,  haying  a  general  altitude  from  1500  to  3000  feet ;  areas 
of  higher  mortality  from  consumption  coincide  in  a  measure  with 
areas  of  increased  rainfall.  Elaborate  maps  and  tables  accompany 
the  original  paper,  to  which  reference  should  be  made. 

Ill  Climato-Therapy.  —  Pulmonary  affections:  bronchitis, 
asthma  and  phthisis  claim  by  far  the  largest  share  of  the  attention 
of  writers  upon  the  climatic  treatment  of  disease.  This  is  to  be 
expected  from  the  resistance  of  such  diseases  to  the  usual  methods 
of  treatment,  and  the  beneficial  results  often  following  a  change  of 
climate  by  those  affected. 

Writers  on  climato-therapeutics,  however,  are  prone  to  treat 
the  subject  in  a  one-sided  manner.  Whether  from  preconceived 
notions,  insufficient  knowledge,  local  prejudices,  or,  as  appears  to 
be  sometimes  the  case,  business  considerations,  many  of  the  sana- 
toria are  described  as  veritable  gardens  of  Eden,  while  those  of 
opposite  climatic  characters  are  held  to  include  all  malefic  tenden- 
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cies  in  a  concentrated  degree.  This  partisan  manner  of  treating  a 
scientific  question  is  a  great  evil ;  and  physicians,  even  though  per- 
sonally interested  in  the  development  of  this  or  that  health  resort, 
should  remember  its  objectionable  features  as  well  as  the  advan- 
tages of  some  other  locality  whose  interests  may  be  at  variance 
with  their  own.  When  the  majority  of  those  who  write  upon  the 
climatic  treatment  of  disease  learn  to  look  upon  the  subject  without 
personal  preferences,  and  study  it  in  a  purely  scientific  and  objective 
manner,  this  source  of  complaint  will  be  removed.  The  reader, 
anxious  to  discover  the  best  resort  to  which  to  send  his  patient, 
will  then  find  that  the  pure,  rarefied  atmosphere  and  sunny  days 
of  Colorado  have  an  unpleasant  accompaniment  in  the  sand  and 
dust  storms  which  are  so  frequent ;  that  the  fascinations  of  life  in 
the  Riviera  and  the  Mediterranean  coasts  and  islands  have  their 
sting  in  the  mistral  of  Southeastern  France,  the  sirocco  of  Sicily 
and  the  Italian  peninsula,  and  the  bora  of  the  Adriatic ;  that  the 
Alpine  resorts  have  their  south  wind,  or  "  fohn; "  that  the  California 
coast  is  not  rarely  encompassed  by  fogs ;  and  that  Florida  climat- 
ically is  not  altogether  a  paradise  on  earth. 

Climato-therapy  shows  signs  of  emerging  from  the  sea  of  un- 
certainty which  has  threatened  to  swamp  it,  and  is  arriving  at  that 
stage  where  differentiation  is  possible.  It  must  become  the  aim 
of  medical  climatologists  to  indicate  those  climates  which  are  likely 
to  prove  beneficial  to  individual  cases.  The  literature  for  1887, 
reviewed  in  the  following  pages,  will  furnish  many  facts  from 
which  trustworthy  conclusions  can  be  drawn. 

A  general  summary  of  desirable  climatic  elements  at  health 
resorts  is  given  in  a  lecture  by  Assmann  before  the  Berlin  Medical 
Society.  The  first  property  to  be  required  is  that  the  air  shall 
be  pure  and,  as  far  as  possible,  free  from  dust.  This  is  found 
at  the  sea-shore,  in  forests  and  in  the  mountains.  The  air 
of  mountains  has  an  additional  advantage  in  being  almost  free 
from  bacterial  germs  of  various  sorts,  non-pathogenic  as  well  as 
pathogenic.  Ozone  should  also  be  present  in  the  air  of  health 
resorts.  Unfortunately,  however,  our  knowledge  of  atmospheric 
ozone  is  at  present  in  a  very  uncertain  state. 

Sufficient  ventilation  or  change  of  air  is  also  required.  This 
may  be  secured  both  at  the  seaside  and  at  mountain  tops.  In 
valleys,  forests  and  protected  plateaus,  the  atmospheric  change  is 
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much  less.  In  sending  patients  to  high  altitudes  in  order  to  obtain 
the  special  effects  of  decreased  pressure,  regard  should  be  had  to 
the  deficiency  of  oxygen  in  the  air  at  great  heights.  As  a  general 
rule  an  altitude  of  6000  to  7000  feet  should  not  be  exceeded. 

Greater  range  of  temperature  is  found  in  the  mountains,  equa- 
bility on  the  sea-coast.  High  relative  humidity  is  found  at  the 
sea-shore,  in  forests  and  enclosed  valleys.  Greater  variations  of 
relative  humidity  are  met  in  the%mountains.  Cloudiness  and  rain 
are  not  absolutely  unfavorable.  Rain  at  frequent  intervals  may 
have  a  sanitary  influence  in  washing  dust  out  of  the  atmosphere 
and  preventing  its  being  carried  about  in  strong  wind-currents. 

Meteorological  observations  regularly  made  are  an  important 
part  of  the  scientific  work  to  be  done  at  every  health  resort;  but 
these  observations  should  be  carefully  and  honestly  made;  other- 
wise they  have  no  value. 

Dr.  B.  W.  Richardson26  is  nothing  if  not  picturesque.  In  a 
recent  paper  he  proposes  that  British  invalids  be  given  at  home  the 
sanatory  advantages  which  they  can  now  only  secure  by  resorting 
to  subtropical  climates  in  winter.  Man  can,  he  says,  compete 
with  nature  in  the  matter  of  climate ;  and  so  far  as  steadiness  is  con- 
cerned he  can  beat  her.  Our  houses  are  kept  at  a  pretty  uniform, 
moderate  temperature  all  winter.  "  If  one  room  eighteen  feet  square 
can  be  kept  all  through  a  very  sharp  aijd  severe  winter  at  mild  sum- 
mer warmth,  why  cannot  a  court  eighteen  yards  square  be  kept  in 
the  same  condition?  and  if  a  court  eighteen  yards  square,  why  not 
a  town  eighteen  hundred  yards  square,  if  that  were  wanted  ?"  It 
is  only  a  question  of  degree  and  can  easily  be  accomplished.  He 
suggests  that  there  are  facilities  in  England  attainable  by  which  a 
hundred  winter  towns  may  be  built  in  Great  Britain  "  that  shall 
defy  and  beat  nature  on  her  own  ground." 

The  plan  consists  of  fifty  or  more  two-storied  houses,  arranged 
around  a  square  which  shall  be  covered  with  glass  and  kept  at  an 
equable  temperature  by  artificial-heating  apparatus.  The  square 
would  be  "large  enough  for  lawn-tennis,  bowls,  billiards,  lawn-biU 
Hards,  croquet,  and  a  variety  of  other  games  and  physical  exercises 
of  every  description."  The  houses  should  be  divided  into  two  flats, 
each  of  which  could  be  suitably  fitted  up  for  an  invalid  and  the 
necessary  attendants.  "On  the  roofs  of  these  flats  would  be  four 
galleries  or  terraces,  covered  in  glass  and  laid  out  with  flowers, 
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each  gallery  twenty  yards  wide  and  upwards  of  one  hundred  long, 
— in  all  a  promenade  round  of  nearly  a  quarter  of  a  mile." 

But  this  is  not  all.  In  order  that  there  may  be  no  monotony 
at  such  a  winter  palace,  there  shall  be  "a  library,  a  reading-room,  a 
lecture-room,  a  concer1>room  and  theatre,  a  gymnasium,  all  the  most 
approved  baths,  including  swimming-baths ;"  and  it  would  doubt- 
less be  a  fastidious  invalid,  as  Dr.  Richardson  suggests,  who  could 
not  spend  the  winter  months  in  such  a  place  for  the  sake  of  health. 

In  this  winter  palace  there  shall  be  no  cloudy  weather.  The 
sun  shall  shine  all  the  time.  If  fogs,  mists,  or  clouds  obscure  old 
Sol,  an  electric  sun  could  be  made  to  shine  at  pleasure. 

The  enthusiastic  author  believes  that  if  one  such  palace  were 
started  there  would  soon  be  palace  villages  of  four  hundred  houses 
or  more,  with  many  additional  advantages  such  as  cricket-fields, 
cycle-courses,  and  horse-exercise  grounds,  all  under  genial  summer 
life.  Even  entire  valleys  might  thus  be  roofed  over  with  glass  "  so 
as  to  become,  in  all  their  natural  beauty,  gardens  of  perpetual  sum- 
mer, with  miles  of  park  verdure  and  pleasance." 

After  this  architectural  and  climatic  rhapsody  one  is  some- 
what taken  aback  to  find  a  suggestion  by  the  same  author  which 
is  full  of  solid  common  sense.  He  advocates  the  formation  of 
"  camps  of  health  "  on  high  levels,  where  dry,  light,  and  bracing 
air  is  obtainable.  There  are  a  number  of  places  called  "  Roman 
Camps,"  in  England,  which  are  admirably  suited  for  this  purpose. 
These  encampments  are  squares  enclosed  within  embankments  and 
usually  cover  an  area  of  from  eighty  to  one  hundred  acres.  As  the 
site  is  always  an  elevated  one,  drainage  could  with  little  difficulty 
be  made  perfect.  Pavilions  could  be  built  with  all  necessary  con- 
veniences, and  thus  English  invalids  could  obtain  the  benefits  of 
mountain  air  without  leaving  their  native  soil.  In  Scotland  and 
Ireland  similar  locations  exist  which  could  easily  be  converted  into 
health  camps. 

Dr.  A.  L.  Loomis26  holds  the  opinion  that  evergreen  forests 
are  curative  in  phthisis,  and  expresses  his  belief  that  the  effect  is 
due  to  the  antiseptic  character  of  the  air  of  such  localities.  The 
chemical  combinations  between  the  volatile  emanations  from  pines 
and  the  atmosphere,  are  regarded  as  the  agents  which  produce  the 
antiseptic  effect.  Whatever  benefit  is  derived  from  the  inhalation 
of  the  atmosphere  of  pine  forests  must  be  ascribed  either  directly  or 
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indirectly  to  the  turpentine  contained  in  such  air.  Dr.  Loomis  is 
convinced  that  the  air  of  pine  forests  is  a  most  valuable  antiseptic 
and  corrective  agent  for  cleaning  lung  cavities,  correcting  putre- 
factive changes,  and  arresting  the  multiplication  of  bacteria.  He 
advocates  the  cultivation  of  evergreens  in  the  vicinity  of  resi- 
dences, so  that  we  can  always  be  surrounded  by  an  antiseptic 
atmosphere. 

Dr.  J.  A.  Lindsay27  asks  and  answers  four  questions: —  1.  Does 
climate  cure  phthisis?  2.  How  does  climate  cure  phthisis?  3. 
What  climates  cure  phthisis?  4.  What  cases  of  phthisis  are  cur- 
able by  climate?  To  the  first  question  he  answers,  yes;  recovery, 
both  complete  and  conditional  occurs  after  sufficiently  prolonged 
residence  in  a  favorable  climate. 

Climate  cures  phthisis,  not  usually  by  a  single  or  specific 
quality  of  the  air  or  by  any  definite  combination  of  meteorological 
conditions.  "Healing  air"  is  a  delusion.  Balsamic  emanations 
of  pine  forests  have  but  slight  if  any  influence  (vide  Loomis, 
supra).  Climatic  treatment  cures  phthisis  by  removing  the  con- 
sumptive from  the  evil  influences  of  unfavorable  meteorological 
conditions  and  of  an  injurious  soil,  and  by  transferring  him  to  a 
climate  where  fresh  air,  sunshine  and  outdoor  life  may  be  freely 
enjoyed,  and  where  in  consequence  the  processes  of  respiration, 
digestion  and  sanguification  proceed  with  sufficient  energy  to 
combat  successfully  the  hereditary  tendency  or  individual  pro- 
clivity to  pulmonary  disease. 

Lindsay  classifies  the  climates  or  health  resorts  alleged  to  cure 
phthisis  into  three  classes;  the  marine  resorts,  the  dry  inland 
resorts,  and  the  mountain  resorts. 

The  best  marine  resort  is  a  sea-going  ship.  Sailing  vessels 
are  preferable,  and  no  consumptive  should  go  to  sea  for  his  health 
unless  he  can  command  the  comforts  of  a  roomy  cabin  and  suit- 
able companionship.  The  voyage  to  Australia  or  New  Zealand, 
via  the  Cape  of  Good  Hope,  is  advised  as  best  adapted.  Time  of 
sailing  should  be  in  July  and  August,  in  order  to  reach  the 
southern  hemisphere  during  spring, — the  best  and  most  healthful 
time.  A  sea  voyage  does  not  exclude  hemorrhagic  cases.  (Vide 
J.  C.  Wilson,  infra.) 

The  best  marine  climates  next  to  a  ship  are  Madeira,  Tene- 
rifFe,  the  Azores,  Nassau,  etc.     Diarrhoeal  cases  should  not  be  sent 
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to  Madeira.  Other  marine  resorts,  dryer  and  more  tonic,  are 
Algiers,  Tangier  and  Malaga.  The  reputation  of  the  Riviera  is 
on  the  wane.  Mentone,  San  Remo  and  Cannes  are  the  best  of 
the  stations  in  the  Riviera.  Ventnor,  Bournemouth  and  Torquay 
are  the  best  marine  resorts  in  England,  and  Glengarriff  in  Ireland. 
Santa  Barbara  is  the  best  Southern  California  resort.  The  north 
and  northeast  coasts  of  Tasmania  possess  one  of  the  brightest, 
mildest  and  most  genial  climates  in  the  world  for  consumptives. 

The  best  dry  inland  resorts  are  Nubia,  the  interior  of  Algeria, 
the  Orange  Free  State,  and  the  interior  plains  of  Australia.  The 
chief  mountain  sanatoria  are  Davos,  Wiesen,  St.  Moritz  and  Ma- 
loja  in  the  Alps,  Colorado  Springs  and  Manitou  in  the  Rocky 
Mountains,  Bogota,  Janja  and  Huancayo  in  the  Andes.  The 
winter  climate  of  the  high  Alps  and  of  the  Rockies  is  similar, 
being  marked  by  perpetual  snow  and  severe  frost.  In  the  equa- 
torial Andes  the  climate  at  high  altitudes  is  one  of  perpetual 
spring,  humid,  warm  and  vernal.  The  mountain  resorts  have 
proved  most  efficacious  in  the  following  cases:— delayed  recovery 
from  pneumonia  with  threatened  tuberculosis,  chronic  pleurisy 
with  much  fibroid  change,  incipient  catarrh  of  the  apex,  chronic 
tubercular  phthisis,  with  good  reaction  and  the  retention  of  fair 
constitutional  vigor,  whether  cases  of  primary  disease  limited  in 
extent  or  single  cavity  cases  without  tendency  to  extend.  Hem- 
orrhagic cases  do  well.  (Vide  Denison,  infra.)  Contra-indications 
are:  weak  circulation,  senile  change,  erethic  constitution,  extreme 
debility  and  marked  progressive  emaciation. 

Speaking  generally,  only  chronic  cases  with  fair  reaction  are 
suitable  for  climatic  treatment.  If  the  disease  has  a  well-defined 
onset  and  threatens  to  run  an  acute  or  subacute  course;  if  the 
patient  steadily  loses  ground  and  shows  no  gain  in  weight  or  other 
sign  of  rallying  under  treatment;  if  the  process  in  the  lung  is 
progressive  and  there  are  no  evidences  of  repair,  in  each  and  all 
of  these  cases  the  interests  of  the  patient  will  be  best  served  by 
vetoyig  climatic  treatment.  In  early,  uncomplicated  cases,  with 
vigorous  circulation,  mountain  climates  offer  the  best  hope.  If 
the  circulation  be  feeble  or  if  there  be  much  nervous  irritation,  the 
choice  will  lie  between  the  sea  voyage  and  residence  in  such  dry  in- 
land resorts  as  Upper  Egypt  or  the  interior  plains  of  Australia.  The 
sea  voyage  has  the  great  recommendation  that  it  rarely  does  harm, 
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except  in  those  very  advanced  cases  which  are  beyond  the  reach 
of  all  treatment.  If  the  patient  objects  to  the  mountains  or  a  sea 
voyage,  Algeria  or  Morocco  should  be  preferred  to  France  or  Italy. 
Climatic  treatment  must  be  supplemented  by  proper  therapeutics 
and  dietetic  management  if  the  best  results  are  to  be  secured. 

A.  E.  Drysdale28  discusses  the  choice  of  a  winter  climate  for 
invalids.  He  advises  that  incipient  phthisical  cases  should  be  sent 
to  elevated  places,  such  as  Davos  Platz  or  Pontresina.  They  must 
go  after  the  snow  covers  the  ground  and  leave  before  the  thaw 
commences  in  the  spring.  A  voyage  to  Australia,  then  a  residence 
in  the  interior  of  that  continent,  is  advisable  for  some.  The  coast 
climate  of  Australia  is  unsuited  to  consumptives.  Persons  subject 
to  severe  sea-sickness  should  not  be  sent  on  an  ocean  voyage  if 
avoidable.  Hereditary  cases,  with  a  tendency  to  hemorrhages, 
should  be  sent  to  the  Riviera,  where  they  are  easy  of  access  to 
their  friends  (vide  Lindsay,  supra,  and  Wilson,  infra).  Elderly 
persons  suffering  from  frequent  bronchitic  attacks  also  do  well  in 
the  Biviera  during  the  winter,  where  they  can  live  much  out-of- 
doors.  Heart  cases  and  catarrhal  renal  diseases  are  benefited  by  a 
mild  winter  climate. 

In  an  elaborate  paper  read  before  the  International  Medical 
Congress,  Denison29  has  studied  the  preferable  climate  for  phthisis. 
He  believes  that  the  climate  to  be  preferred  for  the  great  majority 
of  consumptives  in  the  United  States  varies  between  1500  feet  ele- 
vation in  the  North  in  winter,  to  10,000  feet  in  the  South  in 
summer.  Certain  contra-indications  exist  against  sending  patients 
with  consumption  to  high  altitudes.  The  physician  who  takes 
the  most  factors  into  account  and  weighs  them  best  will  be  the 
most  successful  in  the  management  of  each  individual  case.  With 
this  broad  proviso,  the  following  may  be  stated  as  general  contra- 
indications to  an  otherwise  preferable  high  climate: — 

1.  The  coldest  season  of  the  year  intensifying  the  effect  of 
altitude. 

2.  Advanced  age  of  the  individual  rendering  acclimatization 
difficult. 

3.  An  excitable  nervous  temperament  aggravating  the  stimu- 
lation of  climate,  producing  irritability  and  sometimes  wakefulness. 

4.  Women  for  a  like  susceptibility,  and  less  adaptability  to 
the  change  and  to  outdoor  life  than  men. 
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5.  Valvular  lesions  with  rapid  action  of  the  heart,  especially 
with  the  previous  exceptions. 

6.  Marked  and  extensive  emphysema,  pneumothorax  and 
hydro-pneumothorax. 

7.  Active  pneumonia  or  existing  haemoptysis.  If  these  are 
recent  the  contra-indication  is  much  less  than  if  present;  if  remote 
and  without  other  objections,  these  diseases  are  most  favorably 
influenced  by  the  change.  If  there  is  reason  for  some  doubt  in 
any  such  otherwise  favorable  case,  a  gradual  rise  in  elevation 
should  be  chosen. 

8.  High  bodily  temperature,  whether  it  be  rather  constant, 
as  in  some  inflammatory  states,  or  in  catarrhal  extension  beyond  a 
tubercular  zone,  or  whether  it  be  regularly  oscillating  as  in  tuber- 
culous infection, — i.  e.,  daily  low  or  subnormal  in  the  morning  and 
up  to  103  degrees  or  more,  later  in  the  day,  especially  with  sus- 
picious laryngeal  complication. 

9.  Extensive  involvement  of  lung  tissue  in  diseased  action, — 
i.e.,  so  that  the  healthy  spirometrical  record  is  more  than  one-half 
abridged.  Of  course  advanced  age  of  disease  renders  this  contra- 
indication much  stronger. 

10.  The  stage  of  softening,  if  accompanied  by  marked  pyrexia, 
or  in  one  of  decided  hemorrhagic  diathesis. 

Allowing  patients  to  go  to  Colorado,  which  many  physicians 
have  done,  as  a  dernier  ressort,  when  they  have  not  five  per  cent, 
of  chances  of  living  more  than  six  months  anywhere,  needs  strong 
condemnation.  It  must  be  remembered  that  every  rule  has  its 
exceptions,  and  that  contra-indications  may  be  neutralized  by 
favorable  circumstances,  such  as  the  best  time  of  year  for  the 
change,  previous  experience  of  the  individual  in  high  climates,  and 
the  association  of  opposite  conditions  in  the  same  patient. 

In  the  climatic  treatment  of  phthisis  he  thinks  the  following 
conditions  are  preferable:  1,  dryness  as  opposed  to  moisture;  2, 
coolness  or  cold  preferable  to  warmth  or  heat;  3,  rarefaction  as 
opposed  to  sea-level  pressure;  4,  sunshine  as  opposed  to  cloudiness; 
5,  variability  of  temperature  as  opposed  to  equability. 

Dr.  J.  W.  Robertson80  gives  a  full  and  apparently  unpreju- 
diced account  of  the  climate  and  health  resorts  of  California.  The 
coast  presents  much  uniformity  of  temperature  owing  to  the  con- 
stant westerly  winds  laden  with  the  warm  vapors  of  the  Japan 
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current.  From  Santa  Barbara  300  miles  south,  to  Crescent  City 
300  miles  north  of  San  Francisco  there  is  a  mean  annual  difference 
of  only  five  degrees.  Isothermal  lines  along  the  coast  run  north 
and  south,  marking  out  three  climatic  belts,  named  by  Robertson 
the  coast,  valley  and  mountain  climates. 

The  coast  climate  extends  several  hundred  miles  north  and 
south,  and  reaches  from  five  to  twenty  miles  inland. 

The  valley  belt,  beyond  the  coast  range  commencing  with 
Shasta  Valley  on  the  north,  extends  down  through  the  Sacra- 
mento and  San  Joaquin  Valleys  into  the  arid  plains  of  the 
Mojave  and  Colorado  deserts,  while  the  mountain  climate  in- 
cludes the  Sierra  Nevada  beyond.  Rainless  summers  characterize 
all  these  regions. 

The  characterization  of  the  coast  climate  is  no  less  eloquent 
than  just.  The  author  says :  "A  coast  climate  extending  through 
eight  degrees  of  latitude,  where  snow  is  phenomenal  and  frost  rare, 
where  the  mean  daily,  monthly  and  annual  temperature  varies 
within  a  few  degrees  only,  where  the  bright,  sunshiny  days  are  the 
rule  and  sultry  ones  unknown,  where  the  fresh  salt  air  so  invigo- 
rates as  to  prove  an  exhilarating  tonic,  and  where  flagging  energies 
and  a  toneless  system  are  revivified  and  thrown  into  a  state  of  the 
highest  tension,  commands  recognition.  To  every  picture  there  is 
and  should  be  some  dark  lines.  In  our  enthusiasm  we  often  forget 
to  mention  the  fogs  which  float  in  from  the  ocean  and  enwrap  us 
with  a  chilling  embrace ;  that  the  breeze  which  so  intoxicates  us, 
and  which  by  long  habit  we  have  learned  to  call  bracing,  searches 
the  marrow-bones  of  the  unacclimatized  and  sends  cold  chills 
through  the  enfeebled  frame  of  the  invalid.  This  holds  true  of 
that  region  only  which  is  north  of  Point  Conception  and  which  is 
directly  on  the  ocean. 

"  Climatically  speaking,  the  therapeutic  area  of  Southern  Cali- 
fornia is  small.  It  is  limited  to  those  localities  only  which  are 
directly  influenced  by  the  ocean  breeze  and  extends  but  a  few  miles 
inland.  The  majority  of  invalids  look  to  Los  Angeles  as  to  a  new 
Mecca.  This  climate  speaks  so  strongly  for  itself,  it  is  so  mild  and 
delightful,  that  the  most  cavilling  cannot  find  fault,  and  the  indi- 
vidual susceptible  to  the  slightest  chill  utters  no  complaint. 

"  The  Iivermore,  Santa  Clara,  Napa  and  Santa  Rosa  Valleys 
approximate  in  their  climates  that  of  Southern  California,  and  are 
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fast  being  occupied  as  summer  resorts.  The  country  is  fertile, 
bearing  grapes  and  other  fruits  and  flowers  in  great  profusion.  In 
summer  the  thermometer  may  register  seventy  or  eighty  degrees  at 
midday,  but  such  heat  is  exceptional.  The  mornings  and  after- 
noons are  never  sultry  and  the  nights  are  cool.  There  is  no  even- 
ing fog.  During  the  winter  frost  occurs  but  rarely,  and  snow  and 
ice  are  unknown. 

"  In  the  foot-hills  there  is  a  bracing  atmosphere  with  moderate 
elevation.  The  scenery  is  fine  and  there  are  numerous  mineral 
springs,  few  of  which  have  as  yet  been  subjected  to  accurate  inves- 
tigation. Health  resorts  are  being  established  all  through  this 
region,  however." 

The  therapeutics  of  these  climatic  subdivisions  have  not  yet 
been  worked  out,  but  some  tentative  conclusions  can  be  given. 
Rheumatics  should  avoid  the  coast  and  seek  the  mineral  spring 
region.  In  chronic  bronchitis  the  climate  of  the  foot-hills  is  fol- 
lowed by  the  best  results.  The  coast  climate  acts  unfavorably  upon 
persons  of  a  bilious  temperament.  Malarial  cases  do  well  on  the 
coast.  Consumptives  in  advanced  stages  of  the  disease  should 
remain  at  home.  No  climate  can  be  of  permanent  benefit  to  these. 
Should  they  go  to  California,  the  best  climate  for  them  is  on  the 
southern  coast.  In  incipient  cases  the  mountain  belt  is  recom- 
mended ;  but  consumptives  should  not  be  advised  or  allowed  to  use 
the  mineral  springs. 

Mountain  climbing  is  gaining  some  reputation  as  a  therapeutic 
agent  in  this  country.  In  Europe,  Oertel  is  the  great  advocate  of 
the  method,  and  he  has  shown  its  great  merits  when  applied  in  the 
proper  cases.  Barkan31  says  that  after  several  weeks  spent  in 
mountain  excursions  the  condition  of  the  patient  is  radically 
changed  for  the  better.  There  is  an  elasticity  of  the  mental  pro- 
cesses in  place  of  the  former  hebetude ;  will,  thought  and  impulse 
seem  to  move  on  wings.  The  formerly  dull  senses  are  sharpened. 
The  eyes  sparkle  and  the  flabby  cheeks  become  fuller  and  rosy. 
The  prominent  abdomen  is  reduced  to  more  seemly  dimensions, 
notwithstanding  that  food  and  drink  are  taken  with  greater  relish, 
and  the  chest  is  expanded.  A  person  who  before  was  heavy  and 
dull  now  feels  as  elastic  and  springy  as  if  the  burden  of  earthly 
existence  had  been  lifted  from  his  shoulders,  and  he  goes  running 
and  skipping  along,  covering  a  distance  of  ten  or  twelve  miles  a 
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day.  He  is  possessed  of  a  new  spirit,  the  pulse  beats  more  strongly, 
and  the  entire  circulatory  tone  is  improved. 

Plethora,  corpulence,  neurasthenia,  chlorosis,  incipient  phthisis, 
and  in  fact  most  chronic  circulatory  and  nutritive  disturbances  are 
amenable  to  this  plan  of  treatment. 

The  physician  should  prescribe  a  regular  routine  at  first, 
covering  amount  of  walking  daily,  choice  of  food,  amount  and 
kind  of  drink,  etc.  In  America  the  Adirondacks  and  White 
Mountains  furnish  the  best  places  to  put  the  plan  in  execution, 
because  they  have  good  roads  and  paths  and  are  well  supplied 
with  hotels  and  lodging  places.  The  treatment  should  be  con- 
tinued until  definite  results  are  obtained. 

Setlesen32  also  writes  upon  OertePs  method,  or  "Terrain-cur." 
The  diseases  amenable  to  this  method  of  treatment  are  divisible 
into  two  classes:  First,  all  cases  in  which  the  heart  musculature 
is  enfeebled ;  in  anaemia,  chlorosis,  the  neurasthenic  condition,  the 
consequences  of  strumous  affections,  typhoid,  scarlatina,  diphthe- 
ria, fatty  heart  and  corpulence.  In  the  second  class  are  included  the 
diseases  in  which  temporary  improvement  may  be  hoped  for,  but 
where  the  constant  tendency  to  recur  to  the  diseased  condition 
exists,  as  in  badly  compensated  heart  lesions,  derangement  of  the 
circulation  in  the  lungs,  often  in  consequence  of  traumatic  curva- 
tures of  the  spine,  and  in  rachitis,  strumous  affections,  and  especi- 
ally emphysema  and  phthisis. 

Mountain  Climates  arid  Health  Resorts. — From  a  medical 
point  of  view  the  characteristic  mountain  climates  are  those  of  the 
Alps  and  the  Kocky  Mountains.  In  a  paper  read  before  the  Inter- 
national Medical  Congress,  Dr.  A.  Tucker  Wise33  stated  that  the 
marked  peculiarities  of  Alpine  climate  are  as  follow  : — 

Dryness  of  the  air  and  freedom  from  micro-organisms,  mechani- 
cal irritants  and  noxious  gases,  low  temperature,  profusion  of  sun- 
light, diminished  atmospheric  pressure  and  ozoniferous  atmosphere. 
The  result  on  pulmonary  complaints  may  be  stated  as  follows : — 

1.  By  breathing  aseptic  air  free  from  dust,  irritation  or  per- 
haps recurrence  of  infection  by  microbes  in  the  respiratory  tract  is 
greatly  lessened. 

2.  Vaporization  of  morbid  secretions  in  the  lungs  takes  place, 
promoted  by  reduced  barometric  pressure  and  dryness  of  the  atmos- 
phere. 
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3.  Increased  oxidation  of  blood  and  tissue  from  sunlight,  cold 
air  and  reduced  pressure. 

4.  Increased  quantity  of  blood  circulating  in  the  lungs  caused 
by  the  low  temperature,  the  freedom  of  the  circulation  being  aided 
by  extended  chest  movements. 

5.  Increased  activity  in  the  pulmonary  lymphatics  (depending 
on  circulation  and  expansion),  and  a  general  improvement  in 
nutrition  and  glandular  secretion;  also  an  exhilarating  effect  en 
the  nervous  system. 

Fisk34  has  a  temperate  article  on  conditions  favorable  to  out- 
door life  in  Colorado.  Sunshine,  dryness  both  of  air  and  soil, 
agreeable  temperature,  and  attractive  surroundings  are  conditions 
which  favor  outdoor  life  and  which  are  present  in  Colorado.  The 
number  of  cloudy  days,  excluding  night  observations,  at  Denver 
for  the  winter  of  1884-5  is  given  in  the  following  table : — 


CLOUDY  DAYS.— WINTER,  1884.5. 

DENVER  TIME. 

MONTHS. 

8.06  A.M. 

1.08  p.m. 

6.08  P.M. 

ALL  DAT. 
9  A.M.-6  P.M. 

September 

2 

0 

8 

0 

October 

7 

2 

5 

November 

3 

4 

6 

December 

11 

9 

9 

January     

5 

5 

3 

February 

9 

9 

5 

March 

4 

5 

7 

8 

April 

12 

5 

0 

8 

The  hours  of  sunshine  on  the  first  day  of  January  are  given 
and  compared  with  a  number  of  winter  stations  in  the  Engadine 
with  results  as  follow : —  ™.«.»  «™._ 

SUNRISE.  SUNSBT. 

Maloja 9.35  a.m.  3  45  p.m. 


Wiesen, 
Pont  resin  a,  . 
St.  Moritz,  . 
Davos  Platz, 
Andermatt,  . 


10.85 
8.30 
10.00 
11.08 
11.45 


By  way  of  comparison : — 

Denver,        .        .        .        .7.30 


8.45 
8.10 
8.05 
8.00 
8.15 


487 


The  mean  temperature  at  the  three  telegraphic  observations 
of  the  signal  service  at  Denver  was  for  the  winter  months  of 

1884-5:— 
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September, 
October,  . 
November, 
December, 
January,  . 
February, 
March, 
April, 


9.08  A.M. 

LOS  P.M. 

6.08  p.m. 

.     07.4 

75.4 

74.6 

.     56.2 

61.1 

64.1 

.    41.6 

53.3 

49.9 

.     25.6 

32.5 

26.8 

.    27.0 

35.8 

33.3 

.     81.9 

88.0 

37.8 

.    41.3 

48.2 

47.7 

.    47.7 

53.9 

54.3 

The  temperature  due  to  direct  insolation  as  compared  with 
the  temperature  in  the  shade  is  shown  in  this  table : — 


MEAN  TEMPERATURE.— 1  P.  M. 


1888. 
January,    . 
February, . 
March, 
April, 
May, 
June, 
July, 
August, 
September, 
October,    . 
November, 
December, 


92.5 
106.3 
107.8 
110.6 
141.3 
142.2 
146.5 
143.7 
132.3 
119.5 
100.0 
100.2 


AIR. 

27.3 
48.0 
41.1 
52.3 
74.3 
75.1 
85.2 
81.5 
72.0 
64.2 
41.3 
45.5 


DFFFERENCB. 
65.2 

58.3 
66.7 
58.3 
67.0 
67.1 
61.3 
62.2 
60.3 
55.3 
58.7 
54.7 


The  following  table  shows  the  precipitation  for  1886 : — 


January,     . 

.    0.62 

February,  . 

.    0.72 

March, 

.    2.36 

April,  . 

.    2.79 

May,    . 

.    0.09 

June,  . 

.    2.26 

PRECIPITATION,  1886. 

July,  . 
August, 
September, 
October, 
November, 
December,  . 
Total    .        .        .    14.87. 


0.50 
1.62 
0.78 
0.33 
1.93 
0.87 


High  winds  (eighteen  miles  or  over)  occurred  at  two  consecu- 
tive observations  out  of  three  the  following  number  of  times  in 
the  different  months  of  1886: — 


January, . 

.    1 

February, 

.    5 

March,     . 

.    1 

April, 

.    1 

May, 

.    2 

June, 

.    0 

HIGH  WINDS,  1886. 

July,       . 
August,   . 
September, 
October,  . 
November, 
December, 


There  were  in  addition  about  an  equal  number  of  times 
when  there  was  a  wind  of  eighteen  miles  or  over  at  only  one  of 
three  observations. 

On  account  of  the  great  dryness  and  sandy  character  of  the 
soil  these  winds  cause  a  good  deal  of  dust  in  Denver ;  but  in  other 
parts  of  the  State  this  objection  is  said  not  to  be  so  pronounced. 

The  accompanying  maps  prepared  under  the  direction  of  the 
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Chief  Signal  Officer  of  the  army  show  the  comparative  cloudiness 
throughout  the  country  for  the  four  seasons  of  1882. 

Turning  to  these  maps  it  will  be  seen  that  in  the  spring  of 
1882,  while  the  highest  percentage  of  cloudiness  in  the  United 
States  was  from  -^f-iV  in  Denver  it  was  from  iV""t6tt>  the 
minimum  being  ^  around  Yuma. 

In  the  summer  of  the  same  year  Denver  was  W""iV>  as 
against  a  highest  i5*-^  *n  ^e  East>  and  a  lowest  \  of  ^  in 
Lower  and  Western  California.  In  the  autumn  Denver  was  in  the 
portion  of  the  country  freest  from  clouds,  the  cloudiness  being  only 
^  and  in  winter  it  was  still  in  the  least  cloudy  portion,  the 
cloudiness  being  only  j\. 

These  maps  show  that  in  the  autumn  and  winter  months  Den- 
ver, which  may  be  taken  as  standing  for  Colorado,  was  in  the  por- 
tion of  the  whole  United  States  where  the  sky  was  least  obscured 
by  clouds,  while  in  the  spring  it  was  about  midway  in  the  scale. 

The  advantages  of  Colorado  Springs35  as  a  resort  for  the 
consumptive  are  an  altitude  of  6000  feet,  protection  against 
strong  winds,  almost  uninterrupted  sunshine,  and  absence  of  cloudy, 
rainy,  or  foggy  weather  during  winter.  The  winter  sunshine  is  40 
per  cent,  greater  than  at  Davos.  The  soil  is  porous,  hence  there 
is  no  mud.  The  invalid  is  not  restricted  to  hotel  life.  There  is 
nothing  of  a  hospital  character  about  the  place  with  its  7000  in- 
habitants. Amusements  are  abundant.  If  any  one  desires  to 
change  his  residence  during  the  winter,  there  is  a  large  number  of 
places  among  which  to  choose.  He  can  go  to  Denver  or  any  of 
the  towns  between  Colorado  Springs  and  Pancha  Springs,  or  if 
Colorado  climate  does  not  agree  with  him  it  is  but  a  brief  journey 
to  Southern  California. 

Otis36  gives  some  practical  hints  to  persons  going  to  Colorado 
for  health.  Colorado  Springs  offers  a  very  suitable  winter  climate, 
while  during  the  summer  invalids  should  go  into  the  mountains, 
where  it  is  cooler.  Dusf>storms  prove  irritant  sometimes  to  persons 
with  bronchial  troubles.  Irritative  cases  and  advanced  cases  should 
not  be  sent.  Early  cases  are  most  benefited.  Horseback  riding  is 
the  best  form  of  outdoor  exercise.  Living  is  rather  expensive  and 
in  the  mountains  the  food  is  often  bad.  For  a  summer  residence 
Estes  Park  is  especially  suitable.  Consumptives  going  to  Colorado 
shoidd  go  there  to  stay.     A  temporary  sojourn  is  not  advised. 
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Secretan37  gives  meteorological  tables  showing  a  close  resem- 
blance of  the  climatic  peculiarities  of  Leysin  in  Switzerland  to  the 
famed  winter  resort  Davos.  There  is  great  clearness  of  the  sky  ; 
the  mean  daily  sunshine  is  slightly  in  excess  at  Leysin.  Winds 
are  infrequent  and  relative  humidity  comparatively  low.  The 
minimum  temperature  is  slightly  higher  than  at  Davos. 

Hossli38  recommends  St.  Moritz  in  the  Engadine  as  a  winter 
health  resort.  He  says  it  is  no  colder  than  Davos  and  there  is  no 
wind  in  winter.  Fogs  do  not  occur.  The  air  is  pure  and  the  sun 
shines  5|  hours  on  the  shortest  days.  He  recommends  it  in 
phthisis,  chlorosis  and  anaemia,  neurasthenia,  nervous  palpitation, 
and  corpulence. 

Cummins39  writes  of  Albuquerque  as  a  health  resort.  The 
altitude  is  5000  feet  above  sea-level.  The  air  is  dry  and  there  is 
much  sunshine.  The  sanitary  and  social  surroundings  are  good, 
the  town  having  a  good  water  supply,  gas  and  electric  light,  good 
hotels  and  boarding  houses.  Sand-storms  are,  however,  not  infre- 
quent and  are  unpleasant. 

Schauffler40  writes  favorably  of  the  climate  of  El  Paso,  Texas. 
El  Paso  is  on  the  parallel  of  32  degrees  N.,  and  at  an  elevation 
of  3760  feet  above  sea-level.  The  soil  is  sandy  and  porous  and 
well-drained  by  the  Rio  Grande.  The  temperature  in  summer 
rises  to  110  degrees  F.,  but  is  mild  in  winter.  The  mean  annual 
temperature  from  two  years'  observations  is  62  degrees  F.  The 
proportion  of  days  of  sunshine  is  large ;  the  amount  of  rainfall 
small,  and  the  rainy  days  in  the  year  few.  Asthmatic,  bronchitic, 
and  phthisical  patients  seem  to  do  well.  The  accommodations  are 
fair,  and  the  place  offers  advantages  to  those  who  are  obliged  to 
secure  employment,  as  it  is  a  rapidly  growing  business  town. 

Inland  Resorts  of  Moderate  Elevation. — In  the  United  States 
the  best  types  of  this  class  of  sanatoria  are  probably  Aiken,  S.C., 
and  Thomasville,  Georgia.  Dr.  W.  H.  Geddings  read  an  instructive 
paper  upon  these  two  localities  before  the  American  Climatological 
Association  in  1886.41 

The  paper  gives  original  data  of  some  value.  Aiken  is  located 
in  the  sand-hill  region  of  South  Carolina.  Its  elevation  above  sea- 
level  is  565  feet.  It  is  about  125  miles  from  the  ocean.  There  is  a 
pretty  free  growth  of  long-leafed  pine  in  the  porous  sandy  soil.  The 
ground  water-level  is  on  an  average  about  100  feet  below  the  surface. 
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Thomasville  is  in  southern  Georgia,  100  miles  south  of  Aiken, 
150  miles  from  the  ocean  and  60  miles  north  of  the  Gulf  of  Mexico. 
Its  elevation  above  sea-level  is  330  feet.  It  is  also  on  sandy  soil, 
which  is  covered  with  forests  of  long-leafed  pine  and  black-jack  oak. 

The  temperature  and  humidity  records  are  given  in  the  fol- 
lowing tables.  The  means  for  Aiken  are  based  upon  11  years' 
observation,  and  those  at  Thomasville  upon  4  years'  records : — 


AIKEN. 

Degrees. 

.  November, 54 

.  December, 47 

.  January, 48 

February, 50 

March, 56 

April,  , 66 


THOMASVILLE. 


Winter, 
Spring, 


Six  colder  months, 


53 

50 
57 


§9 

53, 

54 

56 

62 

67 

58 

55 
61 


The  average  temperature  at  Thomasville  is  seen  to  be  a  little 
higher  than  at  Aiken.  The  same  difference  exists  in  the  humidity, 
as  the  following  table  will  show: — 

Monthly  mean  relative  humidity  at  Aiken  for  seven  seasons,  and  at  Thomasville  for  four 

seasons. 

AIKEN.  THOMASVILLE. 

Per  ct.  Per.  ct. 

January, 62.20  65.00 

February, 
March,     . 
April, 
November, 
December, 

Mean, 57.85  63.16 

The  following  table  is  of  some  interest  as  showing  the  com- 
parison of  mean  temperatures  of  a  number  of  well-known  health 
resorts.  A  curious  mistake  is  made  in  noting  the  mean  tempera- 
ture of  Davos,  which  is  stated  to  be  — 30  degrees.  This  is  clearly 
an  error,  as  other  records  show  that  the  mean  winter  temperature 
of  Davos  is  about  20  degrees  F.  above  zero. 

Comparing  the  mean  temperature  of  Aiken  with  Thomasville  during  the  six  colder  months 
(November  to  April,  inclusive)  with  that  of  some  of  the  larger  cities  of  the  United 
States. 


5610 

62.00 

52.10 

61.00 

56.20 

60.00 

61.70 

67.00 

58.80 

64.00 

De*. 

Aiken, 

.    53 

Thomasville, 

.     59    De*. 

I>ee. 

Boston,    . 

.    33    20  colder  than  Aiken  and  26  colder  than  Thomas^ 

New  York, 

.    36    17 

23 

Chicago,  . 

.    84    19 

25 

Cincinnati, 

.    34    19 

25 

Baltimore, 

.    41    12 

18 

Jacksonville, 

.    61     8  warmer 

'         "           2  warmer      "           " 
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Comparing  the  mean  temperature  of  Aiken  and  ThomaemUe  during  tits  six  colder 
months  (November  to  April,  inclusive)  with  that  of  several  well-known  health  resorts. 


Aiken,    . 

Thomasville, 

Davos,  . 

Colorado  Springs, 

Denver, 

Pau, 

Meran,  . 

Asheville, 

Mentone, 

Catania, 

Cannes, 

Santa  Barbara, 

Nice,      . 

Algiers, 

Cairo, 


St.  Augustine, 
Madeira, 


Deg. 
.    53 

.     58  Deg.  Deg. 

. — 80  63  colder  than  Aiken,  89  colder  than  Thomasville. 

32  21        "        "        "       27 

36  17        "        "        "       23 

.    45  14 
44      9 

.    43      8 

.    55      2  warmer  "        ' 

.    56      8 

.    56      3 

.    57  4 

.    57  4 

.    59  6 

.    63  10        "        "        ' 

.    63  10 

.    72  19 


20 

<< 

15 

it 

14 

a 

4 

it 

3 

tt 

3 

tt 

2 

*t 

2 

tt 

0 

tt 

4 

warmer 

4 

tt 

13 

tt 

According  to  the  scale  of  V.  Vivenot,  both  Aiken  and  Thomas- 
ville must  be  reckoned  among  the  moderately  dry  climates. 

The  porous  and  permeable  character  of  the  soil  at  Aiken  and 
Thomasville  allow  rapid  drying  after  rains.  The  winds  at  Aiken 
are  probably  dryer  than  at  Thomasville  on  account  of  the  greater 
stretch  of  country  over  which  they  pass.  This  is  shown  by  the 
lower  relative  humidity.  The  winter,  which  is  never  very  cold, 
frosts  being  rare,  begins  at  Christmas  and  ends  about  the  end  of 
February. 

T.  Mortimer  Lloyd44  has  collected  information  upon  the  clima- 
tology and  climatotherapy  of  Asheville,  N.C.,  and  vicinity.  Ashe- 
ville is  in  western  North  Carolina,  latitude  35  degrees,  30  minutes. 
Mean  temperature  for  the  year,  54  degrees  Fahr.;  spring,  53.70 
degrees;  summer,  70.66  degrees;  autumn,  53.96  degrees;  and 
winter,  38.30  degrees.  In  a  period  of  eight  years  the  maximum 
was  90  degrees,  the  minimum  1  degree  F.  During  that  time  the 
thermometer  rose  above  88  degrees  but  twice,  and  fell  below  3 
degrees  but  three  times. 

Regarding  the  therapeutic  effects,  the  replies  of  physicians 
with  practical  experience  show  that  spring,  summer,  and  autumn 
are  the  best  seasons  for  patients.  January  and  February  are  least 
favorable  months.  Prolonged  residence  is  beneficial.  Many  cases 
of  recovery  are  reported.  Good  effects  were  noted  upon  all  symp- 
toms of  phthisis.  Great  immunity  of  the  natives  of  the  region. 
No  malaria ;  but  diarrhoea,  dysentery,  and  typhoid  have  been  noted. 

Robison43   gives  some  additional  facts  about  Asheville,  Mari- 
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etta,  and  Lookout  Mountain  as  sanatoria.  The  last  named  is 
stated  to  be  exceptionally  adapted  to  the  climatic  treatment  of 
phthisis  for  the  following  reasons:  Purity  of  air,  proper  elevation 
above  sea-level,  equable  temperature,  no  storms,  abundant  sun- 
shine, opportunities  for  outdoor  exercise,  pleasing  landscape, 
home  comforts,  and  close  proximity  to  a  city  (Chattanooga,  over 
30,000). 

In  the  discussion  of  Robison's  paper,  Ross  said  that  though 
any  particular  climate  could  not  be  said  to  be  suitable  for  every 
case,  yet  for  consumptive  cases  generally  an  air  should  be  pure 
and  dry,  neither  too  hot  nor  too  cold,  not  variable  and  somewhat 
rarefied,  and  should  contain  ozone  to  cause  it  to  be  invigorating. 
An  altitude  of  1000  to  3000  feet  above  sea-level  would  give  this. 

In  Colorado  he  has  observed  that  patients  improve  in 
general  health,  but  the  exudate  increases  rapidly  and  softening 
also  progresses  rapidly  after  it  has  been  started.  Patients  with 
hemorrhagic  tendencies  should  not  be  sent  to  high  altitudes.  (Vide 
Lindsay,  supra.) 

In  San  Antonio  patients  generally  do  well  during  December 
and  January,  but  the  climate  is  too  depressing  in  summer. 

Consumptives  do  not  improve  in  Southern  California  all  the 
year  round.  Two  months  in  the  year  in  Southern  California  and 
the  rest  of  the  time  in  the  Sacramento  Valley  should  be  the  best 
climate  for  a  consumptive.  Asheville  and  Lookout  Mountain  are 
good  places,  especially  the  latter.  Bogue44  endorsed  Lookout 
Mountain  with  enthusiasm.  During  the  cold  of  January  and 
February  a  sojourn  in  the  southern  portions  of  Georgia  and 
Alabama  would  be  an  agreeable  change. 

Luxor  in  Egypt,  the  site  of  the  ancient  Thebes,  is  recom- 
mended by  Dr.  Eyton  Jones45  as  a  health  resort  for  consumptives. 
The  maximum  temperature  for  December,  January,  February,  and 
March  varied  from  83  degrees  F.  to  110  degrees  F.;  the  minimum 
from  36  degrees  to  38  degrees.  The  daily  range  is  frequently  as 
much  as  50  degrees  between  day  and  night  temperature.  The 
mean  relative  humidity  is  about  50  per  cent.  The  above  are  winter 
temperatures.  In  summer  the  temperature  may  rise  to  130  de- 
grees and  fall  to  50  degrees  at  night.  Any  thing  less  likely  to  be 
an  attractive  sanatorium  would  perhaps  be  difficult  to  find  outside 
of  Africa. 
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Maritime  Climates  and  Health  Resorts. — The  Southern  Cali- 
fornia coast,  the  Atlantic  coast  of  Florida,  and  the  north  and 
eastern  shores  of  the  Gulf  of  Mexico  furnish  the  typical  winter 
sea-side  resorts  for  invalids  in  the  United  States.  During  the  past 
year  Southern  California  has  been  very  extensively  "  boomed  "  as 
a  health  resort.  The  pages  of  medical  journals,  especially  of  the 
Southern  California  Practitioner^  have  been  filled  with  articles 
descriptive  of  the  salubrity  of  the  climate,  the  magnificent  natural 
scenery,  or  the  enterprise  of  the  inhabitants.  The  latter  is  especi- 
ally manifest  in  the  persistence  with  which  the  unquestionable 
merits  of  the  climate  in  the  treatment  of  consumption  are  kept 
before  the  public  and  professional  eye.  From  the  coast  to  a  dis- 
tance of  eighty  or  one  hundred  miles  inland,  and  from  seaJevel  to 
an  altitude  of  3000  feet,  the  sanatoria  are  distributed.  On  the 
immediate  coast,  from  Point  Conception  to  San  Diego,  the  temper- 
ature is  remarkably  uniform,  the  humidity  high,  the  winds  steady 
and  generally  from  the  southwest,  and  morning  fogs  prevalent 
The  rainfall  is  small  in  quantity  and  the  number  of  sunshiny  days 
large.  Coronado  Beach  is  the  latest  development  of  a  health  resort 
on  a  large  scale.  It  is  a  peninsula  projecting  into  the  ocean  as  the 
southwestern  boundary  of  San  Diego  Bay. 

The  natural  climatic  advantages  of  the  place  have  been 
heightened  by  the  most  approved  sanitary  arrangements.  Com- 
fortable hotels,  perfect  drainage,  electric  lights,  and  excellent 
means  of  communication  with  the  city  of  San  Diego,  across  the 
bay,  make  it  a  promising  sanatorium. 

Fenn,46  Lindley,47  Widney,48  and  Curran49  have  contributed 
papers  upon  these  resorts,  but  add  little  that  is  new.  Of  those 
places  situated  farther  inland,  Pasadena  is  described  by  Chamber- 
lain.80 The  meteorological  observations  upon  which  the  climatic 
deductions  are  based  are  those  of  Los  Angeles,  seven  miles  nearer 
the  sea  and  at  a  considerably  lower  elevation.  It  is  questionable 
whether  they  have  any  value  as  applied  by  the  author.  Sawyer51 
describes  the  climatic  peculiarities  of  Riverside,  which  has  been  for 
some  years  growing  in  popularity  as  a  resort  for  phthisical  patients. 
Four  years'  observation  of  the  temperature  show  a  maximum  of 
110  degrees  F.  and  a  minimum  of  31  degrees.  Probably  the 
range  is  somewhat  greater,  as  self-registering  instruments  were  not 
used;   only  the  observations  at  7  A.M.,  12  M.,  and  7  P.M.  being 
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at  command.  No  observations  of  absolute  or  relative  humidity  are 
available;  but  the  precipitation  has  been  measured  for  six  years, 
showing  an  average  annual  rainfall  of  8.72  inches.  This  is 
unequally  distributed,  however.  In  one  year  there  were  22.54 
inches  and  in  another  only  2.94  inches.  On  January  12,  1882, 
there  was  a  fall  of  8  inches  of  snow.  The  average  cloudiness  is 
less  than  one-fourth. 

Root52  has  lately  discovered  a  new  climatic  resort  in  Beau- 
mont, a  settlement  in  the  San  Gorgonio  Valley.  It  is  2500-3000 
feet  above  the  sea  and  eighty  miles  east  of  Los  Angeles.  In  sum- 
mer (1886)  the  temperature  reached  102  degrees,  lowest  tempera- 
ture 36  degrees,  but  the  thermometer  is  not  vouched  for.  The 
prevailing  winds  are  light  and  from  the  west,  but  sometimes  desic- 
cating northers  blow  down  in  gales  from  the  San  Bernardino 
Mountains  and  absorb  all  the  moisture.  There  is  reason  to  believe 
that  there  are  many  unpleasant  features  in  this  Beaumont  climate. 

Among  the  coast  resorts  on  the  Atlantic  side  of  the  continent 
Savannah  has  lately  found  an  advocate  in  Dr.  D.  F.  Lincoln,  of 
Boston.63 

The  spring,  from  February  to  May,  offers  many  inducements 
to  seekers  after  health  from  the  North.  The  midwinter  climate  is 
not  desirable  on  account  of  rapid  changes,  and  the  summers  are 
too  hot  for  comfort.  Consumption  furnishes  a  comparatively  small 
proportion  of  deaths  among  the  whites.  Among  the  colored  popu- 
lation the  mortality  from  phthisis  is  nearly  three  times  that  from 
the  same  disease  in  the  white  race. 

Concerning  the  climate  of  St.  Augustine,  Florida,  Dr.  Frank 
F.  Smith64  claims  that  the  maximum  temperature  of  the  winter 
months  is  above  70  degrees  F.  about  one-half  the  time.  There 
were  only  three  fogs  during  the  whole  winter,  an  average  cloudi- 
ness of  y4^,  but  twelve  rains  in  the  daytime,  and  "  softened  tonic 
sea-breezes  which  no  record  can  estimate." 

Van  Bibber56  has  described  the  climate  of  Point  Pinellas,  on 
the  gulf  coast  of  Florida,  which  possesses  many  advantages  as  a 
climatic  resort.  The  temperature  is  mild  and  equable,  frosts  are 
rare,  and  the  soil  is  sandy  and  porous.  The  lack  of  accommoda- 
tions for  invalids  will  probably  soon  be  rectified.  In  1886  the 
lowest  winter  temperature  was  23  degrees.  This  compares  favor- 
ably with  the  Atlantic  coast  stations  of  Florida,  where  the  temper- 
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ature  fell  much  lower,  being  17  degrees  at  St.  Augustine  an4  14 
degrees  at  Jacksonville. 

J.  It.  Learning56  suggests  that  patients  with  phthisis  should 
arrange  an  itinerary  beginning  on  the  northeastern  sea-coast  in 
summer  and  travel  gradually  southward  as  cold  weather  advances. 
In  the  spring  the  steps  could  be  retraced  in  the  same  manner. 
The  same  plan  could  be  followed  on  the  Pacific  coast  or  in  the 
interior.  State  and  municipal  authorities  are  urged  to  establish 
sanatoria  for  those  unable  to  avail  themselves  of  existing  advan- 
tages on  account  of  the  cost.  Similar  propositions  are  made  by 
Goldschmidt67  and  Charteris.58 

Dr.  R.G.  Curtin69  gives  histories  of  three  cases  of  syphilitic 
disease  of  lungs  benefited  by  sea  voyages.  Bruen00  believed  the 
good  effects  to  be  due  to  the  beneficial  influence  of  sea  air  on 
catarrhal  affections  of  the  mucous  membranes  especially. 

J.  C.  Wilson61  stated  that  three  classes  of  patients  should  not 
be  sent  to  the  sea-coast;  1.  Those  with  active  febrile  disturbance. 
2.  Those  with  highly  excitable  and  nervous  organization.  3. 
Those  who  have  repeated  attacks  of  blood-spitting. 

De  Jonge02  recommends  Palermo  highly  as  a  winter  resort  for 
consumptives.  The  climate  is  more  nearly  like  that  of  Madeira 
than  any  other  resort  known;  it  is  much  more  accessible,  and  has 
many  social  advantages  not  to  be  found  in  Funchal. 

Palermo  is  especially  indicated  for  those  patients  with  chronic 
laryngitis,  asthma,  senile  bronchitis,  convalescence  from  all  acute 
diseases,  hemoptysis,  established  phthisis. 

Neurasthenia,  hysteria  and  other  functional  neuroses  are  bene- 
fited by  a  winter  residence  in  Palermo,  Syphilitics  also  do  very 
well  in  this  lovely  climate. 

Douglas63  claims  that  Las  Palmas  on  Grand  Canary  has  ex- 
cellent advantages  as  a  health  resort,  even  exceeding  in  point  of 
salubrity  for  consumptives  that  "paradise  upon  earth,"  Oratava  in 
Teneriffe.  The  points  of  advantage  of  Las  Palmas  are:  1.  More 
sunshine.  2.  Dryer  air  and  less  rainfall.  3.  More  invigorating 
climate.  The  Northeast  trade  almost  constantly  fans  the  eastern 
coast  of  Grand  Canary  with  its  dry,  gentle,  invigorating  breeze. 
In  Teneriffe,  on  the  contrary,  the  moist  Southwest  counter-trade 
blows  in  winter.  The  mean  temperature  of  the  six  coldest  months 
is  63.1  degrees,  and  the  daily  range  10.86  degrees.     Douglas  con- 
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siders  Las  Palmas  especially  suitable  to  cases  of  phthisis  of  pneu- 
monic origin,  chronic  bronchitis,  kidney  diseases,  rheumatism  and 
the  infirmities  of  age. 

Hjalmar  Ohrwall M  compares  Madeira  and  TenerifFe  as  climatic 
resorts.  He  states  that  an  equable,  mild  temperature  and  other 
meteorological  conditions  characterize  both  the  places  named. 

In  TenerifFe,  Orotava  and  its  environs  is  the  best  winter  sta- 
tion; in  summer  the  plain  of  Laguna  is  preferable.  The  atmos- 
phere is  extraordinarily  pure  and  exempt  from  dust  and  miasma. 
There  are  no  acute  endemic  maladies,  no  mosquitoes  and  no  ven- 
omous animals. 

In  both  stations  the  invalid  may  live  a  quiet  and  retired  life. 
There  are  no  exciting  dissipations  which  might  induce  the  patient 
to  neglect  hygienic  precautions.  On  the  other  hand  the  quietude 
of  the  island  reacts  unfavorably  upon  some  patients,  who  suffer 
from  ennui  and  home-sickness. 

The  mean  temperature  of  Orotava  is  about  two  degrees  higher 
than  that  of  Funchal,  and  the  humidity  is  somewhat  less.  The 
rainfall  and  the  number  of  rainy  days  are  also  less.  The  wind 
blows  with  more  regularity.  The  sanitary  conditions,  the  roads, 
the  general  comforts  obtainable  in  hotels  and  boarding-houses, 
medical  attendance,  economy  of  living,  etc.,  are  all  superior  in 
TenerifFe.  In  most  desirable  conditions  the  latter  resort  is  prefer- 
able to  Madeira. 

A  correspondent  of  the  Lancet  points  out  the  advantages  and 
disadvantages  of  Tangier  as  a  health  resort.  The  winds  are  prin- 
cipally from  the  Atlantic,  the  only  land-wind  being  from  the  south, 
and  this  is  cooled  by  passing  over  the  Atlas  Mountains.  It  is 
slightly  cooler  than  the  Riviera.  The  thermometric  record  is  not 
complete  or  trustworthy.  Medical  practitioners  in  the  town  agree 
that  the  diseases  met  with  are  mild  and  convalescence  is  rapidly 
established.  The  drainage,  sewerage  and  water  supply  are  bad. 
From  the  entire  picture  given,  the  place  strikes  one  as  rather  to  be 
avoided  by  the  invalid  or  seeker  after  a  comfortable  health  resort. 

Hyeres,  a  resort  in  the  Riviera,  is  claimed  to  have  greater 
advantages  as  a  sanatorium  than  the  other  places  in  this  region. 
The  temperature  and  humidity  are  nearly  the  same  as  at  Cannes 
and  Mentone,  but  the  cloudiness  and  rainfall  are  less. 

Savill65  makes  some  interesting  communications  upon  the  cli- 
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mate  of  Algiers  and  its  suitability  as  a  winter  resort  for  consump- 
tives. The  climatic  features  are  equability  of  temperature,  moder- 
ate humidity  (about  70  per  cent,  for  the  year)  and  prevailing  clear 
weather. 

An  official  inquiry  undertaken  under  the  authority  of  the 
French  Government  in  1874  disclosed  the  fact  that  consumption 
was  only  one-fifth  as  frequent  in  Algeria  as  in  Europe.  The  disease 
rarely  originates  in  Algiers.  In  the  early  stages  when  imported 
it  is  usually  cured  by  the  influence  of  the  climate  alone.  When 
children  with  an  inherited  tendency  to  tuberculosis  are  placed 
under  the  influence  of  Algerian  climate  the  disease  rarely  develops. 

The  city  of  Algiers  offers  many  social  advantages  which 
render  it  an  agreeable  resort.  The  winter  season  for  invalids  may 
be  considered  to  last  from  the  middle  of  October  to  the  middle  of 
April. 

The  Crimea  has  been  lately  recommended  as  a  health  resort. 
Dr.  F.  Weber06  gives  an  account  of  its  advantages.  There  are 
four  cure  seasons:  spring  or  kefir;  summer  or  koumyss;  autumn 
or  grape ;  and  winter. 

Parsons07  describes  the  climatic  and  sanitary  conditions  of 
Hastings  and  St.  Leonards-on-Sea.  The  temperature  is  moderately 
equable,  sunshiny  days  about  four-fifths  of  the  whole  year,  a 
chalybeate  spring,  good  bathing  facilities,  excellent  drainage  and  a 
low  death-rate.  For  invalids  who  cannot  go  to  Madeira  or  Algiers, 
Hastings  offers  many  advantages  in  the  way  of  climate  hardly 
attainable  at  any  other  health  resort  in  England. 

Swain08  calls  attention  to  the  town  of  Plymouth  as  a  health 
resort;  but  a  health  resort  with  a  death-rate  of  27.6  per  thousand 
and  a  rainfall  in  excess  of  other  seaside  resorts  like  Bournemouth, 
Torquay,  and  Brighton  is  hardly  to  be  recommended  in  spite  of 
the  picturesque  surroundings  of  the  city. 

Glengarriff  and  Quecnstown70  are  desirable  resorts  for  con- 
sumptives and  those  with  asthmatic  or  bronchial  affections.  The 
climate  is  equable  and  mild,  and  at  GlengarrifF  the  scenery  is 
magnificent. 

BALNEOLOGY. 

General  C<msiderati<mj$. — In  this  department  of  practical 
medicine  France  and  Germany  hold  a  leading  place  in  the  litera-. 
ture  for  the  year;  but  American  physicians  are  becoming  cognizant 
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of  the  vast  therapeutic  wealth  lying  concealed  in  the  mineral 
waters  of  this  country,  and  earnest  endeavors  are  being  made, 
fostered  to  a  limited  extent  by  the  Department  of  the  Interior  of 
the  National  Government,  to  bring  these  resources  to  the  notice 
of  the  physician  and  the  public. 

In  France  the  mineral  springs  and  baths  are  under  govern- 
ment supervision,  and  authoritative  analyses  and  inspections  by 
State  officials  protect  the  public  against  incompetence  and  frauds 
in  management.  State  governments  should  take  similar  measures 
in  this  country  in  order  that  these  sources  of  wealth  and  healing 
power  might  be  properly  utilized.  In  nearly  every  State  of  the 
Union  mineral  springs  exist  which  are  not  inferior  in  probable 
therapeutic  power  to  any  in  the  world.  Mention  need  only  be 
made  of  the  famous  springs  of  Saratoga  and  Sharon  in  New  York, 
Bedford  in  Pennsylvania;  the  numerous  sulphur,  iron,  alum  and 
lithia  waters  in  Virginia,  the  Hot  Springs  of  Arkansas  and  Crab 
Orchard  of  Kentucky,  to  show  the  truth  of  this  statement.  Very 
recent  analyses  have  shown  that  in  arsenical  waters  this  country  is 
also  well  supplied ;  and  hereafter  physicians  need  not  prescribe  a 
voyage  to  the  continent  of  Europe  for  the  purpose  of  obtaining  the" 
curative  effects  of  the  waters  of  La  Bourboule,  Mont  Dore,  or  St. 
Honore-les-Bains,  when  the  same  effects  can  be  obtained  at  home. 

In  order,  however,  that  the  profession  and  the  public  may 
avail  themselves  of  these  resources,  it  is  necessary  that  a  scientific 
and  unprejudiced  examination  should  first  be  made  of  the  mineral 
waters  of  this  country.  This  is  now  in  hand,  and  Dr.  Peale,  of 
the  United  States  Geological  Survey,  is  engaged  in  the  work.  It 
is  to  be  hoped  that  the  results  of  this  investigation  will  be  placed 
before  the  public  at  an  early  day. 

The  most  important  contribution  to  balneological  literature 
during  the  year  was  the  issue  of  the  fifth  edition  of  Braun's  Text 
book  of  Balneotherapeutics.70  The  completeness  and  critical 
accuracy  of  the  work  are  sufficiently  attested  by  the  enthusiasm 
with  which  each  new  edition  has  been  received  by  the  German 
medical  public.  Among  the  more  notable  additions  to  French 
literature  upon  balneology  are  the  eleven  lectures  of  M.  Victor 
Audhoui  upon  the  natural  mineral  waters  and  thermal  stations 
(baths  and  health  resorts)  m  of  France.  M.  Audhoui71  considers 
first  the  physical  characters,  temperature,  odor,  taste,  transparency 
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and  deposits  of  the  waters.  He  divides  them  into  the  sulphurous; 
carbonated  and  ferruginous,  salines,  and  simple  thermal  waters. 
He  defines  the  meaning  of  mineral  waters,  their  chemical  constitu- 
tion, their  relations  to  the  soil,  their  points  of  emergence  and  their 
therapeutical  applications.  In  a  lecture  delivered  at  the  hospital 
de  la  Pitie,  Dr.  Audhoui  also  advocates  the  formation  of  a  special 
school  of  hydrology,  to  which  he  hopes  that  the  Universal  Exposi- 
of  1889  may  contribute.  ' 

Frey72  has  investigated  the  effects  of  Turkish  baths  upon  the 
circulatory  organs.  He  found  that  under  the  influence  of  heat 
the  heart's  action  increases  in  frequency  and  the  arterial  ten- 
sion diminishes,  while  under  the  influence  of  cold  the  reverse  takes 
place.  On  account  of  the  dilatation  of  the  peripheral  arteries  in 
consequence  of  the  thermic  stimulus,  an  unloading  of  the  venous 
circulation  of  the  internal  organs  takes  place,  and  this  effect  is 
heightened  by  the  increased  loss  of  water  by  perspiration.  There 
is  therefore  less  demand  upon  the  heartrmuscle,  and  the  further 
stimulus  of  the  alternate  application  of  heat  and  cold  causes  more 
energetic  action  of  the  heart,  and  thus  is  well  calculated  to  correct 
irregularities  in  the  circulation.  Corpulent  individuals  with  circu- 
latory disturbances  bear  the  hot-air  bath  very  well ;  but  in  cases 
where  fatty  degeneration  of  the  heart  is  present  or  cardiac  insuffi- 
ciency is  suspected,  care  should  be  taken  in  the  use  of  the  cold 
douche.  The  patient  must  only  remain  in  the  hot  bath  as  long  as 
his  pulse  remains  under  100.  When  it  goes  above,  the  nutrition 
of  the  heart  becomes  affected.  Cardiac  lesions  are  also  improved 
under  the  Turkish  bath;  in  chronic  nephritis  with  cardiac  involve- 
ment good  results  may  be  likewise  expected.  In  emphysema 
Russian  baths  are  better.  The  best  results  of  Turkish  baths  are  ob- 
tained in  circulatory  disturbances  in  which  the  heart  is  not  involved. 

Monard73  has  made  a  series  of  experiments  to  determine  the 
physiological  action  of  the  baths  of  Aix-en-Savoie.  His  conclu- 
sions are  that  simple  baths  at  all  temperatures  alkalinize  the  urine. 
Baths  at  34  degrees  C.  cause  considerable  increase  in  urine  voided 
and  render  the  skin  slightly  unctuous.  A  douche  at  34  degrees 
C,  with  massage,  acididates  the  urine,  keeps  the  excretion  of  urea 
and  phosphoric  acid  at  the  highest  point,  and  diminishes  consider- 
ably the  uric  acid.  The  same,  with  two  glasses  of  mineral  water 
internally,  augments  the  urine  and  diminishes  its  acidity. 
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A  vapor  bath  (42°-43°  C.)  for  ten  minutes  followed  by 
massage  for  ten  minutes  and  subsequent  envelopment  in  a  sheet 
for  ten  minutes  augments  the  urea,  uric  acid  and  phosphoric 
acid.  The  urine  becomes  strongly  acid.  The  vapor  bath  with 
massage  followed  by  twenty  minutes  in  gentle  exercise  in  a  pool 
bath  at  34  degrees  C.  instead  of  the  sweating  pack,  augments  the 
volume  of  the  urine  and  diminishes  its  acidity. 
\  /  Certes  and  Garringou,74  at  Luchon,  and  Olivier,  at  Cauterets,76 
found  bacterial  organisms  in  the  thermal  waters  even  at  a  tempera- 
ture of  64  degrees  C.  The  material  known  as  bar£gin  is  composed 
of  a  zooglea  mass  mixed  with  sulphur  particles,  and  the  organisms 
are  supposed  to  have  a  role  in  the  production  of  this  material. 

Nattanson,™  of  St.  Petersburg,  draws  the  following  general 
conclusions  in  regard  to  the  therapeutical  value  of  baths : — 

Faradic  baths  reduce  the  temperature,  the  pulse  and  the 
respiration  more  rapidly  and  for  a  longer  time  than  simple  baths. 

The  blood-pressure  is  increased  after  cool  baths  of  both  kinds, 
more  so,  however,  after  the  faradic,  and  the  subsequent  reduction 
of  the  pressure  is  slower  than  after  simple  baths. 

The  muscular  power  is  increased  after  both  kinds  of  baths ; 
the  increase  is  not  so  great  after  simple  as  after  faradic  baths. 

The  general  condition  of  the  patient  during  and  after  the 
faradic  bath  of  different  temperatures  is  better  than  when  a 
simple  bath  is  given. 

The  good  effects  of  faradic  baths  are  more  noticeable  when 
warm  and  cool  water  is  used  than  with  cold  water. 

Maricourt77  has  a  somewhat  inconclusive  article  upon  the 
indications  and  contra-indications  for  mineral  waters  and  sea-baths 
furnished  by  metalloscopy.  He  argues  that  the  effects  of  mineral 
waters  may  be  attributed  to  the  metals  in  them,  that  metalloscopy 
will  indicate  the  reaction  of  the  patients  to  these  metals,  and  that 
consequently  the  testing  of  persons  by  metalloscopy  should  precede 
the  prescription  of  the  internal  or  external  use  of  mineral  waters  or 
sea-baths. 

Riess78  has  used  permanent  warm-water  baths  in  a  number  of 
chronic  affections  with  great  benefit.  In  spinal  diseases,  with  a 
tendency  to  the  formation  of  bed-sores,  the  method  is  extremely 
useful.  Tetanus  has  also  yielded  to  the  constant  warm  bath:  three 
cases  out  of  five  were  cured.     One  of  the  fatal  cases  died  of  an 
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intercurrent  affection  after  the  tetanus  had  ceased.  It  is  a  great 
calmative  agent  and  has  a  soporific  effect  in  delirium  and  fever. 
In  nervous  diseases,  such  as  motor  and  sensory  paralysis,  ataxia, 
myelitis,  etc.,  the  effects  of  the  baths  were  always  beneficial  and 
in  a  large  proportion  of  cases,  curative. 

Dropsical  effusions,  whether  in  consequence  of  cardiac,  renal 
or  pulmonary  disease,  rapidly  disappeared  under  the  influence  of 
prolonged  baths.  In  these  cases,  singularly,  the  urine  became 
diminished  instead  of  increased.  In  cardiac  diseases,  which  are  so 
generally  regarded  as  contra-indicating  the  employment  of  baths, 
Riess  has  derived  the  best  results,  even  when  the  valvular  lesions 
were  extensive.  Chronic  muscular  and  articular  rheumatism  also 
yielded  to  prolonged  baths  (12  hours  daily)  continued  for  several  - 
weeks.     Bad  results  were  never  observed. 

Valcourt79  advocates  highly  sea-bathing  in  winter  in  cases  of 
scrofula  in  children.  He  points  out  the  disadvantages  of  such  stations 
in  the  North,  and  shows  that  the  hospital  at  Berck  must  be  closed 
for  a  considerable  part  of  the  year;  while  in  Mediterranean  stations, 
especially  Cannes,  these  baths  can  be  enjoyed  nearly  all  the  year 
round.  In  1885  the  autumn  was  continued  until  December  20. 
The  temperature  of  the  water  was  18  degrees  C.  in  October,  and 
gradually  fell  to  11.5  degrees  C, — the  lowest  at  Cannes  during  the 
winter. 

American  Mineral  Springs  and  Baths. — The  waters  of  the 
Hot  Springs  of  Arkansas  are  said  to  be  useful  in  chronic  gout  and 
rheumatism,  neuralgia,  especially  when  depending  upon  gout,  rheu- 
matism, specific  infection  or  metallic  poisoning ;  certain  cases  of 
paralysis,  locomotor  ataxia,  Bright's  disease,  diseases  of  the  blad- 
der and  urinary  organs;  functional  hepatic  diseases,  dyspepsia, 
chronic  diarrhoea  and  catarrhal  diseases  especially ;  chronic  squa- 
mous skin  diseases,  chronic  alcoholism  and  chronic  conditions 
resulting  from  specific  infection.  They  are  contra-indicated  in  acute 
inflammatory  diseases,  tuberculosis,  organic  diseases  of  the  heart 
and  brain,  aneurism,  cancer,  and  all  diseases  in  which  stimulation 
of  the  circulation  is  to  be  avoided. 

Galvin80  relates  his  personal  experience  at  the  Hot  Springs  of 
Arkansas.  He  suffered  from  inoculation  syphilis  and  had  failed  to 
get  relief  from  ordinary  antisyphilitic  treatment  faithfully  carried 
out.     The  method  followed  at  the  springs  was  bathing  in  water  at 
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99  degrees  F.,  drinking  a  pint  of  the  spring-water  at  a  tempera- 
ture of  35  degrees  or  40  degrees  F.,  then  going  to  bed  until  per- 
spiration ceased.  Afterward  one-sixth  oz.  of  mercurial  ointment 
was  rubbed  into  the  back  and  30  m.  of  a  saturated  solution  of 
potassium  iodide  taken  after  meals.  Spirituous  and  malt  liquors, 
tobacco,  fruit  and  pastry  were  forbidden.  Five  weeks'  treatment 
resulted  in  the  complete  cure  of  a  very  obstinate  case,  which  had 
resisted  treatment  ordered  by  a  very  competent  syphilographer. 

Hilgard  has  analyzed  the  water  of  Arrowhead  Mineral  Springs 
in  California.81  The  temperature  of  the  numerous  springs  in  this 
locality  (about  «ix  miles  north  of  San  Bernardino)  varies  from  140 
degrees  to  193  degrees  F.  The  analysis  of  one  of  the  waters  is  as 
follows : — 

Temperature  of  water,  103  degrees  F. 

Sulphate  of  potash,  grains  per  gallon,  .  .  4.001 

Sulphate  of  soda,  "  "  42.467 

Chloride  of  sodium,        "  "  .  8.178 

Lithium,  "  "  .  strong  test 

Sulphate  of  lime,  "  "  .  1.843 

Carbonate  of  lime,  "  "  ...  1.843 

Barium,  "  "  a  faint  test 

Free  sulphureted  hydrogen,  cubic  inches  per  gal.,  .044 

Strontium, well  marked 

Sulphate  of  magnesia .146 

Carbonate  of  magnesia, .321 

Silica, 4.942 

Organic  matter, trace 

Total  solid  contents,     .        .        .        62.984 

McCarty82  has  analyzed  the  waters  of  some  mineral  springs 
discovered  on  Catalina  Island,  Cal.,  and  gives  the  following  as  the 
composition  of  one  of  them.  It  should  make  an  exceedingly 
active  saline  purgative : — 

In  one  pint : —  Grains. 

Sodium  chloride, 79.5 

Magnesium  chloride, 21.0 

Magnesium  sulphate, 32.5 

Sodium  sulphate 20.5 

Calcium  sulphate, 6.0 

Magnesium  carbonate, 2.0 

Iron  and  aluminum, traces 

Total  solids 161.5 

Peale83  mentions  2822  localities  of  mineral  springs  in  the 
United  States.  In  the  North  Atlantic  States  there  are  405  localities 
and  637  individual  springs.  In  the  South  Atlantic  States  there 
are  371  localities  and  1048  individual  springs.  In  the  Southern 
Central  States,  1201  localities  and  1911  individual  springs.     In 
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the  Northern  Central  States,  601  localities  and  1276  individual 
springs.  In  the  Western  States  and  Territories,  722  localitits  and 
3949  individual  springs:  making  a  total  of  8821  springs.  But  a 
small  proportion  of  this  immense  number  of  waters  has  been 
analyzed. 

German  Mineral  Springs  and  Resorte. — Mr.  Ernest  Hart84 
gives  in  the  course  of  a  series  of  gossipy  but  very  logical  letters, 
his  impressions  of  a  Carlsbad-cure.  "  A  Carlsbad-cure,"  he  says, 
lb  is  a  very  complex  therapeutic  agent.  It  is  a  water-cure,  a  rest- 
cure,  a  diet-cure,  an  air-cure,  a  music-cure,  an  exercise-cure,  a 
mind-cure,  and  a  body-cure."  In  other  words,  it  is  not  merely  the 
daily  ingestion  of  so  many  half-pinte  of  hot,  alkaline  saline  water, 
but  a  combination  of  this  with  strict  regulation  of  diet  and  habits 
of  life,— conditions  which  are  not  easily  obtainable  at  present  in  such 
perfection  anywhere  else  in  the  world.  Mr.  Hart  regards  the  dif- 
ferences of  temperature  and  composition  of  the  different  Carlsbad 
waters  as  so  trifling  as  to  have  no  possible  influence  upon  the  sys- 
tem. He  also  calls  pointed  attention  to  the  lack  of  all  trust- 
worthy objective  investigation  of  the  physiological  action  of  the 
waters.     He  sums  up  his  impressions  in  the  following  words : — 

"  What  Carlsbad  really  affords  is  a  highly-organized  sys- 
tem by  which  it  is  made  a  matter  of  pleasant  discipline  to  rise  early 
and  spend  two  or  three  hours  at  short  intervals  in  gentle  exercise 
under  a  pleasant  climate,  with  a  good  amount  of  sunshine,  amid 
surroundings  which  generally  occupy  the  mind  without  anything 
which  can  approach  excitement.  It  affords  a  well-regulated  life  in 
the  open  air,  amidst  the  fir-woods ;  it  supplies  an  interval  of  com- 
plete removal  from  the  rush,  hurry,  and  excitement  in  the  course  of 
a  busy  life ;  it  provides  the  best  of  all  cures  for  mind  and  body, — 
pleasant  scenery,  wholesome  diet,  with  the  universal  accompaniment 
of  beautiful  music,  and  with  these  what  may  be  properly  called 
a  natural  hydropathic  treatment  of  copious  draughts,  early  in  the 
day,  of  hot  water,  sipped  in  moderate  quantities  at  suitable  inter- 
vals of  time.  There  are  very  few  forms  of  gastric,  intestinal,  renal, 
and  nervous  cases  which  are  not  capable  of  being  benefited  by 
such  a  treatment  even  if  that  were  not  at  all  mineralized.  It  is 
thus  that  the  most  varied  complaints  and  the  most  opposite  morbid 
conditions  are  successfully  treated  by  the  Carlsbad-cure.  As  to 
the  specific  value  of  the  saline  constituents  of  the  water,  I  profess 
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an  absolute  skepticism  of  the  value  of  the  minute  differences  which 
it  is  attempted  to  establish  between  one  spout  and  another ;  but  to 
the  virtues  of  the  Carlsbad-cure,  as  a  whole,  under  the  conditions 
and  in  the  way  in  which  it  is  carried  out,  after  more  than  one  ex- 
perience I  am  a  convinced  convert." 

Bigelow85  writes  of  Carlsbad.  There  are  17  springs  varying 
in  temperature  from  85  degrees  to  166  degrees  F.  The  principal 
constituents  are  sulphate,  carbonate  and  chloride  of  sodium,  car- 
bonate of  calcium  and  sulphate  of  potassium. 

The  diseases  in  which  the  waters  are  advised  are  corpulence 
(the  writer's  weight  was  reduced  from  184,  1-8  lbs.  to  148  lbs. 
in  a  little  over  two  months:  active  exercise  and  restriction  in 
diet  doubtless  had  the  largest  share  in  tliis,  however),  passive  con- 
gestion of  liver,  fatty  liver,  cirrhosis,  polycholia,  catarrhal  jaundice, 
and  chronic  gastro-intestinal  catarrh,  gallstones,  chronic  gastric 
catarrh,  uric  acid  diathesis,  chronic  constipation,  anaemia,  chronic 
metritis,  urticaria,  pemphigus,  eczema,  and  iurunculosis. 

There  are  certain  contra-indications  to  the  use  of  the  Carlsbad- 
cure.     These  may  be  summed  up  as  follow : — 

Febrile  diseases,  tuberculosis,  cancer  and  other  malignant  de- 
generations, weakness  from  old  age,  aneurism  and  atheroma,  preg- 
nancy in  feeble  women,  Bright's  disease,  and  diseases  of  the  brain 
and  spinal  cord. 

The  hygienic  and  dietetic  regulations  are  very  strict.  Out- 
door exercise,  especially  walking,  is  insisted  upon. 

The  baths  are  lightly  touched  upon,  but  no  new  information  is 
furnished. 

Carlsbad  itself  has  a  population  of  12,000,  with  a  visiting  popu- 
lation of  28,000  during  the  season.  Average  annual  temperature 
46  degrees  F.     Its  altitude  is  1214  above  sea-level. 

Gans86  discusses  the  contra-indications  to  a  Carlsbad-cure, 
and  states  that  these  are  very  few, — principally  consumption  and 
cancer.  Even  in  the  latter  disease,  when  affecting  the  stomach, 
there  may  be  mistakes  in  diagnosis;  and  if  the  disease  should 
happen  not  to  be  cancer,  the  patient  would  have  every  thing  to 
gain  by  a  Carlsbad-cure.  Youth,  old  age,  pregnancy,  congestive 
conditions,  valvular  heart-lesions,  and  general  debility  are  not 
contra-indications,  if  properly  managed. 

Wewer87  has  written  a  very  sensible  letter  against  the  pro- 
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hibition  of  butter  as  an  article  of  diet  in  the  Carlsbad-cure,  espe- 
cially in  the  treatment  of  diabetes.  Suffering  personally  from 
diabetes  he  found  that  the  use  of  butter  with  the  waters  resulted 
in  keeping  him  in  better  condition,  while  the  sugar  disappeared 
from  the  urine  as  before. 

Kellner88  writes  enthusiastically  of  the  baths  of'  Bormio  in  the 
Southern  Alps.  The  elevation  above  seaJevel  is  4460  feet.  Tem- 
perature of  the  waters  31  degrees  R.,= 102  degrees  F.  Composi- 
tion of  the  waters:     Total  solids  1.0261  per  1000. 

These  constituents  are : — 

Chloride  of  sodium, 0.0112 

Magnesia  and  alkaline  sulphate,         ....  0.3305 

Sulphate  of  lime, 0.4863 

Carbonate  of  lime, 0.1735 

The  diseases  most  benefited  by  these  baths  are  rheumatism, 
paralysis,  neuralgia,  catarrhal  diseases  of  the  air  passages  and  di- 
gestive organs,  chronic  diseases  of  the  skin,  diseases  of  women,  and 
lithiasis.  General  depression  from  overwork,  disease,  wounds,  etc., 
is  also  favorably  modified  by  a  summer  residence  at  Bormio.  The 
spring  is  early  and  all  the  seasons  mild.  During  the  warmer 
months  the  mean  daily  range  of  temperature  is  between  50  degrees- 
66  degrees  F.  in  June  and  July,  57  degrees-90  degrees  in  August, 
55  degrees-70  degrees  in  September.  The  season  lasts  from  June 
to  September  inclusive. 

Leach89  describes  some  of  the  baths  and  health  resorts  of  the 
Black  Forest.  Rippoldsau  is  pleasantly  located,  has  carbonated 
iron  waters,  which  are  useful  in  anaemia,  neuralgia  and  other 
nervous  disorders.  Chronic  gastric  and  intestinal  catarrh  also 
yield  to  the  waters.     The  season  lasts  from  May  until  September. 

At  Wolfach  is  an  establishment  for  the  administration  of  pine- 
leaf  baths.     It  is  also  an  excellent  place  for  fishing. 

Baden weiler,  at  an  elevation  of  1400  feet,  is  a  pleasant  place 
for  phthisical  patients,  convalescent  and  nervous  cases.  The  baths 
are  excellently  arranged,  of  an  agreeable  temperature  (79  degrees 
F.),  and,  although  the  waters  have  no  specific  properties,  they  are 
useful  in  chronic  rheumatic  and  gouty  affections. 

Among  the  other  climatic  resorts  in  the  Black  Forest  St. 
Blasien  is  the  most  attractive.  The  air  is  pure  and  quiet,  charged 
with  the  balsamic  odors  of  the  pine,  and,  owing  to  its  non-exciting 
character,  is  supposed  to  be  especially  desirable  for  phthisical  cases 
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accompanied  by  hemoptysis.  The  many  beautiful  walks  render  it 
very  well  adapted  for  OertePs  method  of  treating  cardiac  disease 
and  excessive  corpulence  by  graduated  muscular  exercise.  The 
facilities  for  social  life  and  for  medical  treatment  are  good. 

Frencfi  Springs  and  Bailts. — Boyd90  writes  interestingly  and 
instructively  of  the  Mineral  Springs  of  Auvergne,  describing  in 
detail  the  waters  of  La  Bourboule,  Mont  Dore  and  Chatel  Guyon. 
The  waters  of  La  Bourboule  and  Mont  Dore  contain  arsenic,  the 
former  in  pretty  large  proportion,  and  are  especially  indicated  in 
skin  diseases.  Bronchial  and  laryngeal  affections  are  favorably 
modified  by  the  Mont  Dore  waters.  The  springs  of  Chatel  Guyon 
are  aperient  and  diuretic,  the  water  containing  30  grains  of  mag- 
nesium chloride  to  the  gallon. 

The  waters  of  St.  Honore-les-Bains  are  derived  from  three 
springs  varying  in  temperature  from  22  degrees  to  31  degrees  C. 
Their  combined  flow  is  1400  cubic  feet  per  hour.  They  contain 
sulphur,  carbonic  acid,  chloride  of  sodium  and  arsenic. 

They  are  useful  in  bronchitic  and  laryngeal  troubles,  skin 
diseases,  rheumatism,  late  syphilides,  and  strumous  affections  of 
children.     The  springs  are  eight  hours  by  rail  from  Paris. 

Odin92  gives  the  following  opinion  of  these  celebrated  sulpho- 
arsenical  waters.  The  indications  are :  Skin  diseases,  pulmonary 
affections,  diathesis  and  diseases  of  women.  The  contra-indications : 
Florid  type  of  pulmonary  diseases,  cardiac  affections  and  the 
plethoric  state. 

Bernard93  writes  of  the  treatment  of  diathetic  states  with  the 
waters  of  St.  Honore.  The  waters  of  these  springs  favor  in  the 
highest  degree  the  assimilative  functions  and  regulate  the  secretions 
and  excretions.  Urban  anaemia,  impoverishment  of  the  blood  pre- 
disposing generally  to  disease,  chronic  malaria,  convalescence  from 
grave  fevers,  are  promptly  benefited  by  a  short  sojourn  at  St.  Honor6. 
Rebellious  choreas  and  recurrent  anginas  have  been  known  to 
permanently  disappear  after  a  single  season  at  these  springs.  In 
the  mild  and  chronic  cases  of  rheumatism,  as  well  as  in  those 
extremely  painful  cases  which  so  closely  simulate  the  fulgurant 
pains  of  ataxia,  practitioners  have  likewise  obtained  complete  suc- 
cess with  these  waters. 

In  old  syphilitica,  with  deep  and  incurable  ulcerations,  altera- 
tions of  the  bones,  accompanied  by  a  state  of  cachexia  and  general 
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wasting  of  the  tissues  which  opens  the  way  and  prepares  the  seat 
of  tubercle,  these  waters  are  effective. 

In  scrofula  accompanied  by  intumesceut  or  ulcerating  glands, 
preceded  or  accompanied  by  eruptions  or  strumous  purulent  collec- 
tions in  caries  of  bones,  chronic  otitis  and  ophthalmia,  white 
swellings,  etc.,  "  St.  Honor e  exercises  a  curative  pressure,  which 
may  be  characterized  as  formidable."  It  is  above  all  in  the  dia- 
thetic diseases  of  childhood  that  these  waters  produce  their  most 
marked  effects. 

The  indications  for  the  use  of  the  mineral  waters  of  Eaux 
Bonnes94  an4  especially  pulmonary  diseases,  phthisis,  asthma, 
chronic  pleurisy  and  pneumonia.  The  elevation  of  the  station  is 
an  efficient  auxiliary  in  the  treatment  of  these  maladies.  They 
are  also  valuable95  in  torpid  anginas,  catarrhal  and  granular 
rhinitis,  laryngitis  and  bronchitis.  They  are  also,  according  to 
Pidoux,  the  most  effective  remedy  against  pulmonary  phthisis. 
The  altitude  of  the  station  is  an  additional  curative  aid  in  this 
disease.  In  asthma,  pleurisy  and  chronic  pneumonia,  also,  the 
waters  of  these  springs  are  highly  useful. 

The  mineral  waters  of  Chabetout96  contain  iron,  arsenic,  alka- 
line bicarbonates,  chloride  of  sodium,  manganese,  lithium,  silicic 
acid  and  phosphoric  acid,  and  are  especially  indicated  in  nervous 
disorders. 

An  article  on  the  waters  of  Pogues  St.  L6ger97  reports  cases 
of  chronic  gastritis,  dilatation  of  the  stomach,  with  "vertigo  e 
stomacho  laeso,"  simple  ulcer,  alcoholic  ulcerative  gastritis,  cured  by 
the  use  of  these  waters.  Cancer  of  the  stomach,  cirrhosis  of  the 
liver  and  uterine  cancer  were  improved  and  troublesome  symptoms 
relieved. 

Blanc98  thinks  that  the  exclusion  of  cardiac  affections  from  the 
benefits  of  balneological  treatment  is  unjustified.  He  has  treated 
many  cases  of  rheumatic  cardiac  diseases  at  Aix-les-Bains,  with 
good  results  in  a  considerable  proportion  of  cases. 

The  use  of  mineral  waters  at  home  is  considered  in  a  short 
paper  by  Patezon"  on  the  use  of  the  waters  of  Vittel  in  the  Vosges. 
He  regards  an  after-treatment  of  the  patient  at  home  as  important. 
The  waters  of  the  spring  should  be  used,  and  the  course  should 
follow  as  near  as  possible  the  regulations  prescribed  at  the  springs. 
A  complete  cure  of  a  chronic  disease  can  rarely  be  accomplished 


Digitized  by  LiOOQ IC 


]      MEDICAL  CLIMATOLOGY   AND   BALNEOLOGY.  45 

during  a  short  springs'  season,  and  the  after-treatment  at  home 
continues  the  good  effect  initiated  at  the  springs. 

Mineral  Waters  and  Baths  of  Great  Britain. — Lowe100  states 
that  arsenic  "  in  minute  quantities"  has  been  found  in  the  waters 
of  Bath,  England,  and  attributes  to  this  constituent  the  efficacy  of 
these  waters  in  anaemia,  nodular  rheumatism  and  chronic  skin 
diseases. 

Smith101  has  used  with  good  results  the  waters  of  Leamington 
Chalybeate  Spring  in  that  form  of  anaemia  in  young  girls,  described 
recently  by  Sir  Andrew  Clark,  and  which  has  since  been  termed 
44  Faecal  anaemia." 

Prof.  Frankland  has  analyzed  these  waters  with  the  following 
results:—102 

ANALYSIS  OF   MINERAL   MATTER   IN    SOLUTION. 

Parts  per  Grains  per 

Results  expressed  in—  100,000.  Imperial  Gall 


Silica, 

Oxide  of  iron  and  alumina, 
Carbonate  of  lime,    . 
Carbonate  of  magnesia, 
Sulphate  of  potash,  . 
Sulphate  of  soda, 
Sulphate  of  lime, 
Sulphate  of  magnesia, 
Chloride  of  calcium, 
Chloride  of  magnesium, 
Chloride  of  potassium, 
Chloride  of  sodium, 
Bromide  of  sodium, 
Nitrate  of  soda, 
Carbonate  of  soda,    . 


allon. 
74  .52 


.42  .29 

12.78  8.95 

.25  .17 

1.04  .78 

206.68  146.04 

45.20  31.64 

22.46  15.72 

134.88  94.88 

64.97  45.48 

3.27  2.29 

628.27  439.79 

.64  .45 

1.22  .85 

4.50  3.15 


1129.22  790.45 

These  waters  are  especially  useful  in  diseases  of  the  liver 
arising  from  sluggish  portal  circulation,  and  in  the  gouty  dia- 
thesis for  which  they  are  recommended  by  Garrod. 

Scarborough103  has  pure  sea-air,  good  sea-bathing,  equable 
temperature,  healthy  soil,  good  accommodations,  favorable  health 
record,  good  drainage  and  water  supply,  and  chalybeate  and  saline 
springs.  It  has  exceptional  advantages  as  a  health  resort,  espe- 
cially for  the  climatic  treatment  of  phthisis. 

The  Bridge  of  Allan,  Scotland,104  is  recommended  as  an  ideal 
health  resort.  It  is  sheltered  by  mountain  ranges  from  violent 
winds  and  great  range  of  temperature,  and  has  a  hydropathic 
establishment  and  a  saline  mineral  spring,  the  water  of  which  is 
useful  in  dyspepsia,  habitual  constipation,  gout,  rheumatism,  affec- 
tions of  the  liver  and  kidneys. 
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Flinn ,06  writes  of  Irish  health  resorts,  which  he  claims  have 
been  neglected  for  Continental  and  English  resorts.  Lucan  Spa, 
near  Dublin,  has  an  alkaline  sulphur  spring,  the  water  of  which 
is  useful  in  chronic  rheumatism  and  gout,  and  various  skin 
diseases. 

Lisdoonvarna,  in  County  Clare,  has  sulphur  and  chalybeate 
springs,  and  is  useful  in  the  same  diseases  as  Lucan. 

Ballinahinch  has  a  rich  sulphuro-chalybeate  spring  resembling 
the  waters  of  Aix-la-Chapelle. 
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ELECTRO-THERAPEUTICS. 

By  A.  L.  RANNEY,  M.D., 

NEW    YORK. 


GALVANIC   MEASUREMENT   AND  DOSAGE. 

Quite  an  active  discussion  of  this  important  subject  (by  no 
means  free  from  unpleasant  personalities  and  needless  sarcasm)  has 
been  indulged  in  through  the  columns  of  various  journals  during 
the  past  year.  Prominent  among  the  participants  in  this  discus- 
sion may  be  mentioned  Drs.  Rockwell,  Martin,  Engelmann,  Massey, 
and  Bailey. 

The  fact  must  be  apparent  to  any  one  who  has  watched  the 
progress  of  electro-therapeutics  with  interest  that  the  professional 
mind  is  at  last  becoming  keenly  alive  to  the  necessity  of  knowing 
exactly  how  much  electricity  is  being  administered  to  a  patient  at 
each  sitting.  The  method  commonly  employed  in  the  past  of 
noting  the  number  of  cells  used  (even  this  precaution  not  being 
always  taken  by  some  writers)  is  only  an  approach  to  a  scientific 
record  of  a  case.  It  offers  no  opportunity  for  advancement  in  our 
efforts  to  bring  electro-therapeutics  to  a  tangible  basis  of  scientific 
precision. 

A  few  hints  respecting  the  important  subject  of  galvanic  dosage 
may  therefore  be  offered  here  with  possible  benefit  to  the  reader. 

Galvanic  cells  differ  in  their  electromotive  force  according  to 
their  mechanical  construction,  viz.,  the  character  of  the  elements 
employed,  the  internal  resistance,  etc.  On  the  other  hand,  the 
^quantity  generated  depends  upon  the  size  of  the  elements  or  the 
extent  of  their  immersion,  and  the  character  of  the  excitant  when 
all  other  conditions  are  practically  similar. 

For  example,  two  galvanic  cells  of  identical  make  and  size 
will  not  generate  the  same  quantity  when  one  has  been  exhausted 
and  the  other  has  been  freshly  filled ;  or  when  one  is  polarized  and 
the  other  is  not  polarized. 

The  electro-motive  force  has  no  relationship  with  the  size  of 
47 
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the  elements,  but  the  quantity  generated  has.  A  stream  may  flow 
live  miles  an  hour,  be  it  a  brook  or  a  river ;  but  the  quantity  of 
water  that  passes  a  given  point  in  the  same  interval  of  time  is  not 
the  same  in  each  case,  as  the  merest  child  can  easily  understand. 
On  the  other  hand,  a  lake  at  a  height  of  one  hundred  feet  will 
exert  no  greater  pressure  through  a  pij>e  leading  from  it  to  the 
ground  than  would  a  tea-cup  at  the  same  elevation,  if  kept  con- 
stantly filled.  The  quantity  is  determined  in  the  first  instance ; 
the  pressure  (or  electro-motive  force)  is  illustrated  in  the  latter. 
The  bursting  of  water-pipes  in  our  dwellings  is  not  induced  by  the 
size  of  the  distributing  pipe  nor  by  the  size  of  the  reservoir,  but  by 
the  height  of  the  original  source  of  supply. 

Again,  a  bullet  propelled  from  a  weapon  with  a  given  charge 
of  powder  will  penetrate  a  board  more  deeply  than  a  piece  of  iron. 
So  it  is  with  electric  currents.  A  current  of  a  definite  electro- 
motive force  will  travel  faster  through  some  tissues  than  others ; 
will  penetrate  the  skin  of  a  thick  palm  with  greater  difficulty  than 
the  thin  skin  on  the  back  of  the  hand ;  will  be  facilitated  in  its  pas- 
sage by  large  electrodes  and  retarded  in  proportion  as  their  size  is 
reduced ;  will  be  aided  in  many  instances  by  the  saturation  of  the 
electrode  (especially  with  a  saline  solution),  and  will  be  retarded 
by  the  absence  of  such  conditions;  will  be  aided  by  a  close  approx- 
imation of  the  electrode  to  the  surface  of  the  body,  and  retarded 
by  an  imperfect  approximation  of  the  electrode. 

Currents  derived  from  a  galvanic  battery  invariably  enter  at 
the  positive  pole  (the  anode)  and  escape  at  the  negative  pole  (the 
cathode).  Now,  a  bullet  shot  through  a  board  tears  most  at  its 
point  of  exit.  We  may  consider  the  negative  pole  as  that  which 
tends  chiefly  to  stimulate  the  parts  with  which  it  comes  in  contact 
or  upon  which  its  effects  are  indirectly  exerted,  while  the  positive 
pole  is  to  be  clinically  regarded  rather  as  the  sedative  pole,  in  con- 
tradistinction from  the  negative.  The  positive  pole  is  acid  in  its 
reaction,  while  the  negative  is  alkaline. 

Now,  when  we  bear  the  essential  facts  of  electro-physics  in 
mind,  many  of  the  difficulties  of  electric  measurement  are  more 
clearly  appreciated,  as  well  as  some  clinical  facts  that  are  indirectly 
related  to  this  subject. 

To  accurately  determine  the  dose  of  electricity  which  the 
patient  is  taking,  several  factors  have  to  be  considered :  — 
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In  the  first  place,  the  number  of  mittiamp&res  (the  unit  of 
current-strength  in  medicine)  may  be  measured  by  a  reliable 
milliamperemeter. 

This  instrument  must  be  thrown  into  the  circuit,  i.  e.,  between 
the  positive  pole  of  the  battery  and  its  negative  pole, — the  patient 
being  similarly  interposed  and  constituting  the  main  resistance 
offered  to  the  current  which  is  supposed  to  be  passing.  The  re- 
sistance of  the  rheophores  and  of  the  galvanometer  itself  must  be 
added  to  that  of  the  patient  in  determining  the  total  of  external 
resistance  offered  to  the  electric  current, — provided  that  the  elec- 
trodes admit  of  a  circuit. 

The  importance  of  having  a  reliable  milliamperemeter  (if  any 
is  employed)  must  be  apparent  to  the  merest  tyro  in  electricity. 
Unfortunately  for  science,  the  market  is  flooded  to-day  with  cheap 
instruments  that  are  absolutely  worthless  for  scientific  purposes. 
Many  of  them  are  never  tested  individually  before  being  sold,  even 
if  made  upon  scientific  principles.  Others  fail  to  record  more  than 
thirty  or  forty  milliamp&res  of  current,  and  on  that  account  are 
not  adapted  for  use  when  very  high  currents  are  employed,  even  if 
deemed  reliable  as  far  as  they  go.  Considerable  ingenuity  has  been 
shown  of  late  in  the  attempts  of  professional  electricians  to  perfect 
this  instrument,  the  utility  of  which  is  becoming  more  generally 
recognized  each  day,  and  which  will  soon  constitute  a  very  import- 
ant part  of  each  electrician's  outfit.  Perhaps  one  of  the  best 
instruments  yet  introduced  to  the  profession  is  made  by  an  Ameri- 
can firm,  and  is  now  shown  in  the  cut  on  the  following  page.  It 
is  known  as  the  "dead-beat"  milliamperemeter,  and  is  manufac- 
tured by  Messrs.  Waite  and  Bartlett,  of  New  York : — 

This  instrument  is  so  called  because  the  oscillations  of  its 
needle  (which  in  most  galvanometers  amount  to  from  fifteen  to  sixty 
before  the  needle  comes  to  rest)  are  dampened  by  the  suspension 
of  the  needle  in  a  cylindrical  block  of  Copper  by  means  of  a  fibre. 
This  block  becomes  electrified  by  an  induction  'and  creates  an  oppos- 
ing current  which  reduces  the  oscillations  to  three  or  four  after  the 
current  has  been  shut  off  or  reversed.  By  means  of  two  shunt- 
coils  this  instrument  can  be  made  to  accurately  record  as  high  as 
five  hundred  milliampSres,  or  as  low  as  one-tenth  of  one  milliam- 
pSre.  The  mirror  allows  the  operator  to  read  the  needle-deflections 
with  as  much  ease  as  he  would  those  of  a  vertical  galvanometer. 
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Rockwell  considers  this  instrument  a  great  improvement  upon  any 
other  hitherto  at  our  command  for  the  measuring  of  current- 
strength. 

The  "  absolute  galvanometer  "  of  Hirschmann  is  another  desir- 
able instrument,  but  it  is  too  expensive  for  general  use  in  the  pro- 
fession. The  needle,  however,  rests  upon  two  points  which  are 
liable  to  get  bent  or  to  oxidize. 

Respecting  the  employment  of  the  galvanometer  in  the  meas- 


1  DEAD'BEAT  "     MlLLIAMPEREMETER. 


urement  of  galvanic  dosage,  M.  Vigouroux1  has  lately  contributed 
a  paper  to  the  Biological  Society  of  Paris,  in  which  he  raises  a 
point  not  generally  considered,  viz.,  whether  the  electro-motive 
force  which  propels  the  current  through  the  external  resistance 
afforded  by  the  galvanometer,  the  rheophores,  and  the  tissues  of  the 
patient  should  not  be  taken  into  account  along  with  the  reading 
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of  the  galvanometer.  He  cites,  as  an  example,  that  to  give  two 
patients  a  current  of  five  milliamperes  thirty-six  Daniell  elements 
were  required  in  one  and  only  twelve  in  the  other.  In  both  they 
received  the  same  quantity ;  but  one  received  it  under  three  times 
the  pressure  of  the  other.  In  any  given  case,  as  he  states,  the  gal- 
vanometer fails  to  show  this  point  He  believes  that  currents  are 
modified  in  their  physiological  attributes  by  the  electro-motive 
force  as  well  as  by  the  quantity  and  density.  He  therefore  sug- 
gests that  the  quantity  as  shown  by  the  galvanometer  and  the 
electro-motive  force,  which  is  easily  ascertainable,  after  noting  the 
number  and  the  character  of  the  cells  employed,  be  alike  recorded 
in  each  observation.  By  multiplying  the  electro-motive  force  by 
the  quantity,  we  obtain  the  energy  of  the  current  in  "  volt-amperes  " 
or  "Watts." 

Respecting  this  point,  this  observer  suggests  that  with  an 
equal  number  of  "Watts  "  a  current  of  great  intensity  and  feeble 
electro-motive  force  would  have  a  totally  different  therapeutic 
action  from  a  current  inversely  constituted. 

He  employs  the  Deprez-d'Arsonval  galvanometer  with  a  ver- 
tical needle.  This  instrument  has  one  great  advantage  in  medicine, 
viz.,  that  it  is  perfectly  astatic.  He  also  employs  a  special  com- 
mutator, which  is  so  arranged  as  to  place  at  will  the  galvanometer 
in  the  circuit  of  the  electrode  or  in  derivation.  It  is  graduated 
for  fifty  volts. 

The  only  criticism  that  I  would  make  to  the  views  of  this  ob- 
server is  that  possibly  the  resistance  in  the  rheophores,  the  electrodes, 
etc.,  have  not  been  uniform  in  all  his  experiments.  Much  of  the 
electro-motive  force  may  have  been  expended  in  trying  to  overcome 
an  imperfect  conduction  outside  of  the  tissues  of  the  patient.  In 
that  case  the  patient  would  not  receive  the  current  under  as  high 
a  pressure  as  the  electro-motive  force  of  the  battery  would  indicate. 

In  the  second  jriaee,  mere  measurement  of  current-strength  by 
the  ndlliamp&remeter  is  not  sufficient  for  exact  and  scientific  elec- 
trical treatment  of  morbid  physical  conditions. 

If  an  experiment  be  made  with  a  fixed  number  of  cells  of  the 
same  pattern  and  freshly  filled,  by  passing  the  current  through 
animal-tissues  with  electrodes  of  different  sizes  placed  upon  iden- 
tical spots  of  the  same  individual,  it  will  be  found  that  the  mil- 
liamperemeter  will  record  a  larger  number  of  milliamperes  when 
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the  electrodes  are  large  than  when  small,  and  that  the  smaller  the 
electrodes  the  greater  will  be  the  discomfort  to  the  patient,  in  spite 
of  the  fact  that  the  amount  of  current  is  less  than  when  the  elec- 
trodes are  increased  in  size. 

Now,  the  density  of  the  current  is  a  very  important  factor  in 
electro-therapeutics,  especially  so  after  the  current  has  reached  the 
diseased  portion  of  the  body  which  we  wish  to  influence  by  it.  All 
electrical  currents  tend  to  diffuse  themselves  to  a  greater  or  less 
extent  after  they  enter  animal-tissues;  hence,  if  the  diseased  part 
is  deeply  situated  there  is  of  necessity  more  diffusion  and  less 
relative  density  than  if  the  part  be  superficial,  and  therefore  nearer 
to  the  electrode.  Zenner*  puts  this  point  in  a  late  lecture  very 
clearly,  when  he  says:  "  The  density  is  in  inverse  proportion  to  the 
size  of  the  conductor  through  which  it  flows;  therefore,  with  the 
same  current-strength  it  is  greater  when  we  apply  small,  less 
when  we  apply  large  electrodes.  When  the  area  of  disease  is 
near  the  surface  we  often  apply  small  electrodes  in  order  that  as 
dense  a  current  as  possible  should  enter  it;  but  if  we  wish  to 
affect  a  deep-seated  part,  the  spinal  cord  for  example,  as  the  cur- 
rent becomes  very  much  diffused  before  reaching  it,  it  is  necessary 
that  a  large  quantity  of  electricity  should  enter  the  body,  and  for 
this  reason  we  apply  large  electrodes." 

We  have  already  noted  the  important  fact  that  the  density  of 
the  current  affects  the  current-strength.  A  patient  will  feel  a  very 
dense  current  of  five  milliamp&res  (administered  of  necessity 
through  a  somewhat  small  electrode)  more  perhaps  than  one  of 
twenty  milliampgres  entering  the  same  region  of  the  body  through 
a  large  electrode. 

In  the  third  place,  some  basis  of  measurement  of  electrodes 
must  be  generally  accepted  by  the  profession  before  electrical  dosage 
can  be  considered  as  placed  upon  a  positively  scientific  basis. 

Erb  has  suggested  that  an  electrode  of  10  sq.  cm.  be  regarded 
as  the  normal  size.  Remak  has  proposed  that  a  series  of  gradu- 
ated electrodes  of  10,  15,  20,  etc.,  sq.  cm.  be  employed,  and  the 
size  recorded  as  each  application  is  made.  It  has  been  suggested 
also  to  express  the  relation  between  the  current-strength  and  the 
electrode  by  making  the  milliampfires  the  numerator  and  the  size 
of  the  electrode  in  square  centimetres  the  denominator  of  a  fraction. 

By  such  a  system  of  record  the  results  of  treatment  in  the 
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hands  of  different  observers  could  be  critically  analyzed.  Some 
satisfactory  deductions  relative  to  electro-therapeutics  might  pos- 
sibly be  then  established  beyond  contradiction,  provided  that 
due  care  be  taken  relative  to  the  saturation  of  the  electrodes,  the 
pressure  employed  upon  them,  the  conduction  of  the  rheophores, 
the  skin  of  the  patient,  etc. 

In  the  fourth  place,  it  is  very  important  that  the  placing  of 
electrodes  upon  the  cutaneous  or  mucous  swrfaces  should  be  based 
upon  scientific  principles. 

Erb  has  shown,  in  some  diagrammatic  cuts  incorporated  in  his 
book,  the  different  areas  of  diffusion  that  ensue  whenever  the 
electrodes  are  placed  near  together  or  wide  apart.  When  near 
together  the  greatest  density  lies  almost  in  a  direct  line  between 
the  electrodes,  especially  when  applied  to  a  similar  surface  of  the 
body.  When  we  wish  to  obtain  the  greatest  possible  density  in 
deeply  situated  parts,  or  when  the  special  effects  of  either  pole  of 
a  galvanic  battery  are  to  be  attained,  the  electrodes  are  to  be  widely 
separated. 

The  sternum  is  probably  the  best  point  upon  the  cutaneous 
surface  of  the  body,  in  the  vast  majority  of  cases,  for  the  applica- 
tion of  the  so-called  "neutral  electrode,"  i.  e^  the  pole  whose 
effects  upon  the  diseased  part  are  the  least  to  be  desired.  Another 
point  commonly  used  for  this  purpose  is  the  nape  of  the  neck.  This 
point  is  most  easily  reached  oh  account  of  the  clothing,  but  it  is 
too  abundantly  supplied  with  muscles  to  be  as  desirable  as  the 
sternum. 

A  wide  separation  of  the  electrodes  during  a  galvanic  appli- 
cation is  a  very  important  point  to  insure  in  case  the  effects  of 
either  pole  upon  some  special  part  are  particularly  to  be  desired. 
Thus,  for  example,  when  the  electrical  formulae  of  individual 
muscles  or  special  nerve-trunks  are  being  tested  to  determine  if 
the  "reaction  of  degeneration"  exists  or  is  absent,  the  experiment 
should  never  be  made  when  the  neutral  pole  is  sufficiently  near  to 
the  active  pole  whose  effects  are  being  studied  to  influence  the 
reactions  obtained.  Again,  in  the  treatment  of  disease  we  some- 
times wish  to  influence  the  diseased  part  exclusively  by  means  of 
the  anode  or  cathode.  In  such  a  case  the  poles  of  the  battery 
should  be  as  widely  separated  as  possible. 

In  the  fifth  place,  the  conductivity  of  the  skin  to  electrical 

Digitized  by  LiOOQ IC 


54  fiLBCtRO-ffifiRAPEUTICS.  [^^SdSET*"14 

currents  is  modified  by  several  factors  which  must  be  carefully 
considered  in  every  case. 

Among  these  the  saturation  of  the  electrodes,  the  employment 
of  salt  in  (he  saturating  solution,  and  tlie  amount  of  pressure  exr 
erted  upon  (lie  electrode  when  applied  to  the  skin  are  worthy  of 
special  mention.  Patients  afflicted  with  dropsical  conditions  offer 
a  less  resistance  than  those  in  whom  the  tissues  are  normal. 

These  minor  details  are  not  to  be  ignored  by  those  who  en- 
deavor to  do  scientific  electrical  work  in  the  treatment  of  disease 
by  galvanism. 

If  you  wish  to  test  the  value  of  these  suggestions,  put  a 
patient  and  also  a  reliable  milliamperemeter  into  the  circuit  of  a 
galvanic  battery.  First,  use  dry  or  metallic  electrodes  and  note 
the  current-strength  of  a  definite  number  of  cells  when  they  are 
applied  lightly  and  also  firmly  to  the  skin.  Then  cover  the  elec- 
trodes with  absorbent  cotton  and  wet  them  thoroughly  in  plain 
water,  noting,  after  so  doing,  the  results  shown  by  the  galvano- 
meter of  light  and  firm  pressure.  Finally,  add  a  tea-spoonful  of 
table-salt  to  the  water  and  again  thoroughly  wet  the  electrodes  and 
the  skin  of  the  patient  with  this  saline  solution,  noting  for  the 
third  time  the  current-strength  obtained  by  a  light  and  firm  appli- 
cation of  the  electrodes.  In  each  experiment  be  sure  that  the 
battery  has  the  same  number  of  cells  in  action  and  that  polar- 
ization has  not  been  allowed  to  occur.  This  can  be  insured  in 
most  batteries  by  raising  the  elements  from  the  fluid  while  the  cells 
are  not  in  use. 

The  effect  of  firm  pressure  upon  the  electrodes  and  the  use 
of  salt  is  to  lessen  the  resistance;  hence  the  current-strength  is 
often  heightened  by  so  doing.  It  has  been  wisely  suggested  that 
the  handle  of  electrodes  be  furnished  with  a  spring  gauge  which 
will  enable  the  observer  to  know  positively  that  the  pressure  ex- 
erted upon  the  electrodes  in  any  given  case  is  uniform  at  each 
sitting. 

In  the  sixth  place,  the  employment  of  a  good  rheostat  in  gal- 
vanic applications  is  very  advantageous  and  oftentimes  almost 
indispensable. 

The  conductivity  of  the  skin  varies  in  the  same  individual 
with  the  condition  of  the  surface.  When  wet,  as  for  example 
with  perspiration,  or  somewhat  dampened  by  a  humid  atmosphere, 
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it  is  better  than  when  dry  or  parched.  This  tends  to  explain  in 
many  cases  why  patients  feel  a  galvanic  application  of  a  definite 
number  of  cells  more  at  some  times  than  at  others.  The  milli- 
araperemeter  will,  when  employed,  always  show  the  reason  of 
this. 

Again,  it  is  often  necessary  for  scientific  record  to  determine 
the  exact  resistance  which  any  part  offers  to  the  passage  of  a  gal- 
vanic current.  This  can  be  accurately  measured  by  a  coil-rheostat. 
For  example,  the  tissues  of  a  patient  may  cause  a  deflection  of  the 
needle  of  a  galvanometer,  placed  in  the  same  circuit  as  the  patient, 
of  20  milliamperes  with  30  freshly  filled  Grenet's  cells.  Now 
drop  the  patient  from  the  circuit  and  place  a  coil-rheostat  in  his 
stead,  adding  sufficient  resistance  by  means  of  shunts  in  the  rheo- 
stat to  bring  the  needle-deflection  to  exactly  20  milliamperes.  The 
resistance  indicated  in  the  rheostat  marks  the  resistance  of  the 
tissues  of  the  patient,  the  rheophores,  and  the  electrodes,  which 
were  traversed  by  the  galvanic  circuit  when  the  needle-deflection 
was  first  noted. 

In  the  cabinet  battery  which  I  have  devised  for  the  use  of 
physicians8  I  have  lately  incorporated  a  reliable  coil-rheostat,  which 
may  be  connected  or  disconnected  at  the  will  of  the  operator  by 
means  of  a  switch.  This  I  regard  as  a  most  valuable  improvement 
upon  the  original  model. 

The  rheostat  enables  us,  furthermore,  to  gradually  increase 
or  decrease  the  current-strength  without  a  danger  of  breaking  the 
current  (an  accident  not  without  danger  when  very  high  currents 
are  being  employed).  We  do  not  have  to  touch  the  battery  when 
this  instrument  is  employed,  but  simply  turn  on  its  full  capacity 
and  graduate  its  strength  by  the  rheostat  alone.  Many  modifica- 
tions of  the  fluid-rheostat  have  been  made  with  the  view  of  re- 
moving the  many  objectionable  features  of  this  instrument.  I 
have  for  some  years  personally  discarded  fluid-rheostats  in  my 
practice  because  of  the  repeated  annoyances  they  have  caused  and 
the  uncertainties  which  attend  their  use. 

A  new  fluid-rheostat  has  lately  been  devised  by  H.  L.  Bailey, 
which  has  been  highly  recommended  by  Rosebrugh,4  of  Canada, 
and  others.  1  have  had  no  personal  experience  with  this  instru- 
ment. It  certainly  does  not  accurately  measure  resistance  (as  a 
well-constructed  coil-rheostat  may  be  made  to  do),  but  it  may 
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prove  a  valuable  adjunct  to  an  electrical  outfit  for  practical  pur- 
poses.    The  following  cut  shows  the  instrument  referred  to : — 

The  carbon  plates  of  this  device  are  made  of  a  wedge-shape, 
and  have  pyramidal  pieces  of  sponge  placed  between  them.  As 
the  plates  are  withdrawn  from  the  fluid  in  the  jar  these  sponges 
hold  sufficient  water  to  afford  an  extremely  high  resistance  to  the 

passage  of  the  current.  When  the 
plates  arc  fully  immersed  the  resist- 
ance afforded  is  extremely  small.  It 
is  claimed  that  from  ten  to  one  million 
classes  of  resistance  can  be  thrown 
into  the  circuit  with  this  instrument. 
It  is  further  claimed  that  by  raising 
or  lowering  the  plates  of  this  rheostat 
the  necessity  of  a  commutator  is  dis- 
pensed with,  even  for  the  purpose  of 
preventing  a  shock  to  the  patient 
when  the  poles  are  applied  or  re- 
moved. 

I  must  confess  that  on  reading 
the  description  of  this  instrument  I 
fail  to  see  any  practical  advantage  to 
be  gained  by  its  use  over  a  well- 
constructed  coil-rheostat.  Yet,  on  the 
other  hand,  there  is  without  doubt 
a  field  for  a  perfect  fluid-rheostat. 
They  are  cheaper  to  construct ;  they 
are  somewhat  easier  for  a  novice  to 
manage ;  they  can  be  transported 
with  little  additional  weight  or  in- 
convenience ;  and  they  materially  aid 
roskbruor^flui^bhkostat.        an  operator  in  graduating  the  current 

without  danger  of  suddenly  breaking 
it  while  the  application  is  being  made. 

A  physician  in  general  practice  wants  an  apparatus  that  is 
light,  not  too  bulky  to  transport  easily,  and  one  that  is  reliable 
under  all  conditions.  This  is  the  great  desideratum,  and  unfortu- 
nately less  easily  furnished  than  desired.  A  reliable  milliamp&re- 
meter,  a  serviceable  fluid-rheostat,  and  a  good  galvanic  battery  are 
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perhaps  the  three  most  important  parts  of  an  electrician's  outfit  for 
general  use  at  the  homes  of  his  patients. 

The  general  practitioner  is  apt  to  become  easily  confused  by  a 
superabundance  of  switches,  plugs,  and  other  electrical  devices. 
He  wants  his  electrical  outfit  as  simple  and  inexpensive  as  it  can  be 
made  without  sacrificing  delicacy,  reliability,  and  durability  in  any 
part  of  his  apparatus.  If  he  strives  for  scientific  attainments  he 
will  sooner  or  later  be  able  to  judge  himself  of  the  defects  and 
supply  the  wants  with  greater  discretion  than  when  he  originally 
purchased  his  outfit. 

At  the  present  time  gynecologists  are  testing  very  extensively 
the  method  first  advocated  by  Apostoli  for  the  treatment  of  uterine 
fibroids  in  which  currents  of  from  one  hundred  milliamp&res 
upward  are  being  frequently  employed. 

The  question  of  galvanic  dosage  has  been  brought  prominently 
forward  in  a  controversial  conflict  (I  have  explained  this  subject 
more  fully  elsewhere)  between  some  of  the  advocates  of  this  method 
and  electricians  during  the  past  year,  some  of  its  adherents  being 
accused  of  serious  errors  in  the  computation  of  the  actual  currents 
which  have  been  employed  in  this  therapeutic  procedure. 

The  whole  matter,  to  my  mind,  now  seems  to  turn  upon  two 
factors  which  do  not  appear  to  be  fully  decided.  These  are:  (1) 
the  internal  resistance  of  the  batteries  employed  to  generate  the 
current ;  and  (2)  the  external  resistance  which  the  rheophores,  the 
galvanometer,  and  the  animal-tissues  traversed  by  the  circuit 
together  help  to  constitute. 

Now,  the  employment  of  a  coil-rheostat  will  enable  any  one  to 
determine  the  exact  resistance  offered  by  the  tissues  in  each  indi- 
vidual case  with  little  loss  of  time  or  labor. 

The  external  resistance  to  the  passage  of  a  galvanic  circuit  is 
a  very  important  factor  in  modifying  the  current-strength  which 
the  milliampdremeter  indicates.  There  are  only  three  factors  in 
Ohm's  law,  any  one  of  which  can  be  easily  figured  when  the  other 
two  are  known.  Ohm's  law  is  as  follows:  The  electro-motive 
force  divided  by  the  resistance  equals  the  current-strength.  The 
electro-motive  force  (e)  is  estimated  in  volts ;  the  resistance  (r)  in 
ohms ;  and  the  current  (c)  in  amperes.  To  put  this  in  a  mathe- 
matical form,  the  following  equations  are  applicable  to  the  solution 
of  any  such  problem : — 
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Finally \  in  the  seventh  place,  tlie  length  of  the  sitting  is  a 
factor  in  electrical  dosage. 

This  factor  must  unfortunately  remain,  for  some  time  at  least, 
a  matter  of  pure  empiricism.  As  a  general  rule,  the  weaker  the 
current  the  longer  may  its  application  be  prolonged.  Still  there 
are,  without  question,  certain  individuals  who  are  more  tolerant  of 
electrical  currents  than  others ;  and  the  physical  conditions  of  each 
patient  have  to  be  taken  into  consideration  before  the  duration  of 
a  stance  can  be  decided  upon.  Of  necessity,  the  experience  and 
judgment  of  the  operator  will  always  prove  of  material  service  in 
deciding  such  questions  as  they  arise;  and  it  is  here  that  the 
success  of  some  and  the  lack  of  success  of  others  may  possibly  he. 

The  tendency  of  the  age  is  toward  the  use  of  much  stronger 
currents  than  were  formerly  considered  judicious  by  the  German 
investigators.  Especially  is  this  true  in  the  treatment  of  some  .of 
the  graver  diseases,  and  in  the  many  conditions  where  electrolysis 
and  the  galvano-cautery  are  now  successfully  employed. 

In  concluding  my  remarks  concerning  galvanic  dosage  I  trust 
the  many  aspects  of  the  question  may  now  be  more  clearly  under- 
stood by  some  of  my  readers;  and  that  the  necessity  of  a  more 
complete  electrical  outfit  than  many  general  practitioners  now 
possess  may  be  apparent  to  them.  These  remarks  apply  only  to 
galvanic  currents,  and  not  to  faradaic  or  static  applications. 

ELECTRO-THERAPEUTICS. 

Destruction  of  the  Foetus  in  Extra-uterine  Pregnancy. The 

testimony  respecting  the  efficacy  of  galvanic  currents,  as  well  as 
of  faradaic  applications  with  strong  coils,  in  destroying  the  life  of 
a  foetus  in  extra-uterine  gestation  seems  constantly  to  be  on  the 
increase.  Galvano-puncture  has  also  been  successfully  employed 
during  the  past  year  by  Petch  of  the  York  Infirmary.  The  pas- 
sage of  strong  galvanic  shocks  through  the  mass  (Rockwell)  or 
the  tetanizing  of  the  foetus  by  powerful  faradaic  currents  concen- 
trated between  one  pole  in  the  vagina  and  one  on  the  abdomen 
over  the  tumor  for  an  interval  of  an  hour  (Blackwell)  will  gen- 
erally result  in  the  death  of  the  foetus  without  danger  to  the 
mother.      The  employment   of  stabile  applications  of  galvanic 
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currents  at  intervals  of  two  or  three  days,  during  several  weeks 
subsequent  to  the  destruction  of  the  foetus,  will  materially  aid  in 
the  dissipation  of  the  tumor.  The  electrodes  are  placed  so  as  to 
include  the  mass  betwen  them,  the  negative  pole  (cathode)  being 
preferably  placed  in  the  vagina. 

The  method  employed  by  Rockwell  is  seldom  continued  for 
over  ten  minutes  at  a  sitting,  and  the  current  is  frequently  inter- 
rupted so  as  to  give  a  shock.  Three  sittings  within  four  days  were 
reported  in  the  last  successful  case  of  that  author.7  The  current- 
strength  was  not  apparently  measured,  but  twenty  cells  were  em- 
ployed, presumably  those  of  Grenet,  freshly  filled.  A  metal  ball- 
electrode  (the  cathode)  was  used  in  the  vagina  posteriorly  to  the 
cervix,  and  a  flat-sponge  electrode  (the  anode)  was  placed  on  the 
abdomen  over  the  tumor. 

The  method  advocated  by  Blackwell8  is  designed  to  obviate 
the  danger  of  rupture  of  the  sac,  which  may  arise  from  prolong- 
ing the  treatment  over  a  week  or  more  before  the  death  of  the 
foetus  is  insured.  On  the  other  hand,  Aveling  reports  a  successful 
case  treated  by  faradaic  currents  sent  directly  through  the  mass  for 
four  consecutive  days,  for  ten  minutes  at  a  sitting.  The  patient 
had  reached  the  third  month  of  gestation,  and  the  strength  of  the 
current  employed  was  a  comparatively  mild  one,  except  for  the  last 
thirty  seconds  of  each  sitting. 

Electrical  Treatment  of  Insomnia. — The  relief  of  this  distress- 
ing symptom  has  long  been  a  subject  of  investigation.  Dr.  G.  B. 
Massey  discusses  in  a  late  contribution9  the  effects  of  four  methods 
of  treatment  of  insomnia  by  electrical  currents. 

The  first  of  these  is  the  method  of  Weir  Mitchell,  viz.,  the 
employment  of  faradaic  currents  to  individual  groups  of  muscles, 
one  after  the  other,  excepting  those  of  the  face  and  neck,  until  the 
most  accessible  groups  have  been  stimulated  to  contract  seven  or 
eight  times  each.  The  vibrator  should  break  the  current  about 
eighty  times  per  minute,  and  medium  or  large  electrodes  should  be 
employed.  Such  an  application  is  thought  to  be  particularly  of 
service  in  poorly-nourished  patients  who  suffer  from  cold  extremi- 
ties and  other  evidences  of  imperfect  circulation. 

The  second  method  is  the  employment  of  static  insulation,  and 
the  passage  of  a  "ball-electrode"  over  the  entire  body  and  limbs, 
sufficiently  near  the  patient  to  draw  small  sparks.     In  the  expe- 
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rience  of  the  writer,  the  wooden  ball  or  carbon  electrode  covered 
with  velvet  is  preferable  for  this  purpose  to  one  of  metal,  provided 
the  machine  employed  is  one  of  large  generating  power.  The  ex- 
perience of  Dr.  Massey  coincides  with  my  own  in  the  view  that 
this  system  of  treatment  is  fully  as  refreshing  as  the  "general 
faradization  method  of  Beard  and  Rockwell,  and  it  has  the  great 
advantage  that  it  is  employed  without  the  need  of  disrobing,  and 
the  other  unpleasant  accessories  of  that  method. 

The  third  method  is  the  application  of  the  anode  of  a  galvanic 
battery  to  the  occiput  and  the  cathode  to  the  back.  The  electrodes 
should  be  thoroughly  saturated  in  a  solution  of  salt,  and  the  cur- 
rent gradually  increased  in  strength  during  the  sitting,  and  again 
decreased  to  a  low  point  at  its  termination.  Dr.  Massey  uses 
a  rheostat  for  the  purpose  of  modifying  the  current-strength, 
which  should  not  exceed  five  milliamp&res.  The  stance  should 
not  exceed  ten  minutes. 

The  fourth  method  advocated  consists  of  faradization  of  the 
occiput,  with  the  other  pole  widely  separated.  I  hardly  under- 
stand why  the  author  referred  to  speaks  of  the  use  of  either  pole 
in  this  connection  (he  advocates  the  positive)  with  special  reference 
to  its  therapeutical  action,  since  all  faradaic  currents  are  alternating. 

The  conclusions  of  this  observer  are  as  follow: — 

The  first  method  is  not  directly  hypnotic.  It  only  induces 
sleep  indirectly  because  of  the  necessity  for  an  increase  of  blood 
created  by  the  muscular  contractions.  The  determination  of  blood 
is  thus  directed  toward  the  periphery  of  the  body. 

The  second  method  is,  according  to  this  observer,  to  be  also 
classed  as  an  indirect  hypnotic,  and  its  action  is  attributed  by  him  to 
the  effect  made  upon  the  peripheral  sensory  apparatus.  In  my 
experience  the  motor  contractions  which  follow  applications  of  the 
indirect  spark  are  not  to  be  ignored.  Whenever  the  metal-ball 
electrode  is  employed  these  are  often  extremely  violent. 

To  the  third  and  fourth  methods  the  observer  quoted 
attributes  a  decidedly  sedative  action  upon  the  brain.  He  states 
that  two  milliamp&res  are  not  to  be  exceeded  as  a  rule  when  the 
third  method  is  employed.  In  the  fourth  method  he  lays  stress 
upon  the  regularity  of  the  vibrations  of  the  interrupter. 

To  the  views  expressed  by  Dr.  Massey  I  would  add  that  the 
static  induced  current  is  in  my  opinion  worthy  of  a  trial  in  place 
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of  the  fourth  method  described  by  him.  It  can  be  administered 
without  any  inconvenience  to  the  patient,  is  less  painful  than  fara- 
dization with  widely  separated  poles,  and  is  fully  as  effectual  in  my 
experience.  The  interruptions  are  absolutely  constant,  because 
they  depend  upon  the  separation  of  the  poles  of  the  machine.  The 
current  also  has  a  distinct  polarity  which  the  faradaic  current  has 
not.  I  have  described  this  method  very  fully  in  my  late  brochure 
upon  static  eletricity.10 

Treatment  of  Rectal  and  Urethral  Stricture  by  Galvanism. — 
The  success  which  has  been  attained  in  the  treatment  of  urethral 
stricture  by  electrolysis  has  stimulated  the  profession  to  a  trial  of 
this  agent  in  the  rectum.  Blackwell  reports  the  observations  of 
Whitmore,  who  lately  read  a  paper  on  this  subject  before  the  West 
London  Medico-Chirurgical  Society.  This  observer  had  admirable 
results  in  relieving  several  cases  of  rectal  stricture  which  had  been 
more  or  less  intractable  to  the  ordinary  methods  of  treatment  by 
dilatation,  particularly  so  in  one  case  where  dilatation  had  been 
carried  on  for  two  years  and  where  the  symptoms  were  alarming. 

The  treatment  of  this  case  extended  over  a  period  of  three 
months  and  resulted  in  a  radical  cure.  The  details  of  the  method 
of  procedure  were  not  stated;  but  it  is  safe  to  presume  that  the 
principles  of  treatment  by  electrolysis  can  hardly  differ  greatly 
in  their*  application  when  used  in  the  rectum  from  that  com- 
monly employed  in  the  urethra  and  other  musculo-membranous 
canals. 

In  the  urethra  the  difficulties  encountered  are  chiefly  (1)  that 
of  insuring  a  passage  of  the  instruments  along  the  normal  canal 
as  the  constriction  yields  to  the  influence  of  the  current,  and  (2)  the 
concentration  of  the  current  to  the  constricted  portion  of  the  canal. 
The  apparatus  devised  and  employed  by  Robert  Newman,  of  New 
York,  for  this  purpose  can  hardly  be  improved  upon.  Any  of 
the  ordinary  tunnelled  instruments  which  slide  over  a  whalebone 
guide  can,  however,  be  insulated  (omitting  the  extreme  point)  by 
thoroughly  shellacing  them,  and  thus  be  employed  as  an  urethral 
electrode  for  this  purpose  in  case  of  need.  The  pole  of  the  battery 
not  employed  upon  the  urethra  can  be  attached  to  a  large  sponge- 
electrode  and  placed  upon  the  thigh,  perineum,  abdomen,  or  other 
adjacent  skin.  It  is  probably  unnecessary  to  state  the  general  prin- 
ciple so  often  repeated  that  when  chemical  effects  are  desired  (as  in 
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electrolysis)  galvanic  currents  are  alone  of  service.  Faradaic  or 
static  currents  are  of  no  use  for  such  operations. 

Electrical  Treatment  of  Jaundice  and  Torpidity  of  (lie  Liver. — 
There  is  little  doubt  to  my  mind  that  electrical  applications  can 
act  as  a  colagogue,  and  materially  increase  the  secretion  of  the 
liver.  It  is  with  pleasure  that  I  note  a  confirmation  of  this  view, 
which  has  been  recognized  by  me  for  some  years.  The  two  cur- 
rents which  seem  to  exert  the  most  marked  action  upon  the  liver 
are  the  faradaic  and  the  static. 

For  some  years  past  I  have  been  in  the  habit  of  using  the 
indirect  static  spark11  over  the  liver  for  the  relief  of  an  apparent 
lack  of  secretion  of  bile.  Blackwell12  lately  adds  his  confirmation 
of  this  view.  He  also  cites  the  statement  of  Secretan  made  before 
the  Geneva  Medical  Society  that  the  cure  of  a  child  suffering  from 
an  intractable  form  of  catarrhal  jaundice,  which  had  resisted  all 
form  of  medicinal  aid,  had  followed  three  applications  of  faradaic 
currents  of  ten  minutes  each,  one  pole  being  in  the  rectum  and  one 
over  the  site  of  the  gall-bladder. 

Prior  to  my  employment  of  static  electricity  it  was  my  cus- 
tom to  use  this  method  of  treatment  selected  by  Secretan  very 
extensively  in  treating  patients  who  suffered  from  habitual  consti- 
pation. In  many  cases  the  passage  of  strong  faradaic  currents 
through  the  different  axial  lines  of  the  liver  (recommended  highly 
by  Blackwell)  will  prove  of  equal  benefit,  provided  the  ducts  are 
not  occluded. 

Gralvanic  Ti*eatment  of  Nocturnal  Incontinence  of  Children 
and  Relaxed  Sphincters  of  Adults. — The  beneficial  effects  of 
galvanic  applications  made  locally  in  these  distressing  conditions 
have  been  discussed  by  Steavcnson  in  a  late  contribution.13 

Gralvanic  Treatment  of  Clironic  Ulcers. — The  employment 
of  galvanic  currents  of  a  strength  varying  from  ten  to  fifteen 
milliamp&res  to  chronic  ulcerations  seems  to  have  led  to  happy 
results  in  the  experience  of  several  observers  during  the  past  year. 
Meyer,14  of  Berlin,  reports  the  cure  of  a  badly  ulcerated  tongue 
which  had  resisted  treatment  for  nine  years.  It  required  one  hundred 
and  ninety  applications.  Blackwood15  also  reports  the  cure  of  a 
chronic  and  intractable  ulcer  of  the  leg  by  ten  similar  applications. 

Induction  of  Premature  Labor  by  Electricity  and  Electrical 
Applications  during  Labor. — This  subject  is  one  of  great  interest 
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to  the  general  practitioner.  In  a  review  of  this  subject  by 
Blackwood16  the  results  obtained  by  Walcher,  Baird,  Bayer,  and 
himself  are  discussed.  The  points  upon  which  the  experiences  of 
these  gentlemen  shed  light  are  (1)  that  premature  labor  may  be 
induced  by  galvanism,  but  preferably  so  by  faradism  ;  (2)  that  the 
foetal  head  need  not  be  excluded  from  the  direct  path  of  the 
current,  because  the  child  will  bear  all  that  the  mother  can  endure, 
and  also  probably  because  the  electrical  current  passes  around  the 
child  rather  than  through  it  by  following  the  tissues  of  the  womb, 
that  offer  a  better  path  of  conduction ;  (3)  that,  in  inducing  pre- 
mature labor  by  galvanism,  the  anode  should  be  at  the  fundus  and 
the  cathode  in  the  cervical  canal ;  (4)  that  a  normal  labor  is  greatly 
aided  by  applications  of  the  faradaic  current.  According  to  Baird, 
faradaic  applications  tend  to  modify  the  pains,  to  assist  in  dilating 
the  os,  in  intensifying  the  uterine  contractions,  and  in  strengthening 
the  abdominal  muscles.  They  also  tend  to  shorten  the  duration  of 
labor,  to  prevent  post-partum  hemorrhages  by  insuring  firm  uterine 
contraction,  and  to  save  the  vital  forces  of  the  mother,  thus  aiding 
in  a  rapid  convalescence. 

THE   GALVANO-CAUTERY. 

Among  the  many  uses  to  which  this  admirable  form  of  cautery 
may  be  put  new  ones  are  being  reported  constantly.  Some 
original  observations  have  been  lately  made  in  this  direction : — 

Dumesnil,  of  Rouen,  and  Genzmer,  of  Halle,  have  employed 
this  agent  in  the  treatment  of  scrofulous  glands  of  the  neck  with 
marked  benefit.  A  platinum  wire  is  introduced  and  then  heated 
without  any  attempt  at  anaesthesia.  The  gland  may  suppurate  or 
be  resolved  without  suppuration  after  such  a  procedure.  The  scar 
induced  is  an  insignificant  one. 

Concerning  this  step  it  may  be  pertinently  suggested  that  the 
destruction  of  all  caseous  deposits  is  a  desirable  prophylactic 
measure  in  scrofulous  subjects,  irrespective  of  the  cosmetic  effect  of 
their  removal  when  situated  about  the  head  and  neck. 

De  Haviland  Hall  reports  a  series  of  cases17  where  the  gal- 
vano-cautery  was  employed  in  the  nose  with  relief  to  hay-fever, 
asthma,  rose-cold,  and  uncontrollable  sneezing. 

Genzmer,  of  Halle,  reports  to  the  Sixteenth  Congress  of  Ger- 
man Surgeons  the  success  of  the  treatment  of  scrofulous  glands 
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and  tuberculosis  of  the  testicle  by  the  electro-cautery.  In  the  case 
of  glandular  enlargements  repeated  punctures  were  made  in  all 
directions.  This  caused  their  total  disappearance  in  a  few  weeks. 
In  tuberculosis  of  the  testicle  (five  cases)  he  was  forced  to  employ 
this  method  by  the  refusal  of  the  patients  to  submit  to  castration. 
Two  of  these  recovered  completely,  and  in  the  remaining  three  cases 
the  size  of  the  testicle  was  greatly  reduced. 

The  same  observer  reports  three  incisions  into  a  goitre,  which 
was  causing  suffocation,  by  a  galvano-cautery  knife.  The  incisions 
were  three  centimetres  deep,  and  the  blade  was  left  in  the  wound 
at  each  incision  for  some  seconds.  The  result  was  very  markedly 
beneficial. 

In  the  treatment  of  hypertrophied  tonsils  the  galvano-cautery 
is  certainly  destined  in  my  opinion  to  supercede  the  old  method 
of  excision.  The  danger  of  hemorrhage  in  these  operations  is  not 
one  to  be  sneered  at.  Whenever  it  does  occur  (and  it  is  liable  to 
happen  sooner  or  later  with  the  most  skillful  operator)  it  is  a  most 
serious  and  alarming  accident.  The  success  obtained  by  the  em- 
ployment of  the  electrical  cautery  in  the  treatment  of  this  condition 
is  certainly  very  gratifying  to  all  who  have  employed  it.  Several 
punctures  or  incisions  may  be  made  at  one  sitting  without  pain, 
after  a  free  application  of  cocaine  to  the  part. 

STATIC   ELECTRICITY. 

Mechanical  Devices. — An  improvement  in  the  case  of  a  static 
machine  has  lately  been  introduced  by  Queen  &  Co.,  of  Philadelphia, 
which  recalls  very  vividly  to  my  mind  some  experiments  of  my 
own  when  engaged  in  perfecting  my  improved  model  of  the  Holtz 
induction  machine.  It  consists  of  a  device  for  the  heating  of 
the  air  within  the  case  for  the  purpose  of  drying  the  plates  and 
depriving  them  of  all  moisture.  The  opposite  cut  will  make  this 
device  intelligible  to  the  reader. 

It  will  be  seen  that  a  metal  tube  is  attached  to  the  case  with 
both  ends  projecting  into  its  interior.  Above  the  top  of  the  case, 
the  air  in  the  tube  may  be  heated  by  means  of  an  alcohol  lamp, 
and  the  circulation  through  the  tube  is  accelerated  by  the  intro- 
duction of  a  fly-wheel  with  fans  which  revolves  in  a  drum.  This 
fly-wheel  is  run  by  an  electro-motor  propelled  by  four  Bunsen's 
cells  outside  of  the  case.  Its  revolution  insures  the  constant  inter- 
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change  of  hot  air  for  the  cold  air  as  it  is  propelled  over  the  heated 
portion  of  the  tube. 

Theoretically  this  is  a  most  valuable  attachment  to  a  static 
machine;  but  I  fear  the  inventor  has  attained  little  that  I  did  not 
long  ago  abandon.  I  found  in  my  experiments  made  several 
years  since  with  a  somewhat  similar  attachment  that  the  mechani- 


Improvkd  Static  Machine. 


cal  difficulties  in  keeping  the  case  absolutely  air-tight  when  any 
such  attachment  was  added  to  it  were  practically  insuperable. 
The  perforations  of  the  case  rendered  necessary  for  the  metal  tube 
must  admit  of  its  expansion  and  contraction  when  subjected  to 
varying  degrees  of  temperature.  These  openings  could  not  be 
hermetically  sealed  against  the  entrance  of  air  from  the  outside 
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without  adding  greatly  to  the  cost  of  the  instrument.  I  therefore 
came  to  the  conclusion  that  a  poor  device  was  worse  than  none, 
and  directed  my  energies  to  a  hermetically  sealed  case,  which  up  to 
this  time  has  apparently  given  perfect  satisfaction,  I  insured  this 
end  by  packing  all  the  joints  of  the  wooden  case  and  all  apertures 
through  the  glass  by  means  of  felt  and  rubber.15 

The  cut  of  my  own  model  (which  I  now  insert)  was  lately 


Kanney'r  Static  Machine. 

presented  for  the  second  time  to  the  profession  by  Blackwood — 
unfortunately  without  any  recognition  of  the  many  months  of  time 
which  I  devoted  to  the  minor  details  of  its  construction.  It  is  now 
manufactured  by  Waite  &  Bartlett,  143  East  23d  Street,  New 
York  City. 

THE   PRINCIPLES  OF   STATIC   INDUCTION. 

So  little  has  been  written  concerning  statical  electricity  as  a 
therapeutical  agent  that  I  feel  justified  in  devoting  more  space  to 
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this  subject  than  I  otherwise  would.  The  profession  both  here 
and  in  Europe  are  rapidly  becoming  awakened  to  the  fact  that  we 
possess  in  statical  electricity  an  invaluable  and  too-long-neglected 
aid  in  the  treatment  of  disease. 

Any  body  when  electrified  has  the  power,  to  a  greater  or  less 
extent,  of  exerting  (even  through  an  intervening  substance,  which 
in  this  instance  consists  of  a  plate  of  glass)  a  peculiar  effect  upon 
the  electrical  state  of  another  body  closely  adjacent  to  it  in  position. 
It  tends  to  draw  from  the  opposed  body  that  variety  of  electricity 
which  it  does  not  itself  possess.  Now,  if  an  intervening  substance 
happens  to  exist  between  the  two  bodies  the  electricity  drawn 
toward  it  by  induction  may  be  deposited  upon  the  corresponding 
side  of  that  substance,  and  a  proportionate  amount  of  electricity 
of  the  opposite  variety  is  abstracted  from  the  intervening  body. 
Hence,  the  intervening  body  becomes  either  positively  or  negatively 
electrified  on  one  side,  as  the  case  may  be. 

In  the  induction  machine  the  intervening  substance  happens 
to  be  the  revolving  glass  plate,  and  the  opposed  bodies  are  the 
two  paper  collectors  and  the  two  metal  combs  of  the  machine, 
which  are  separated  by  the  revolving  plate  of  glass. 

In  all  induction  machines  the  charge  is'  practically  constant 
when  once  established,  provided  the  mechanism  be  perfect  and  the 
plates  kept  absolutely  dry.  Under  such  conditions  it  ought  never 
to  fail  to  produce  its  full  effects  when  the  wheels  are  set  in  revolu- 
tion.    This  is  a  great  desideratum  in  medicine. 

In  the  original  Holtz  model  only  one  stationary  and  one 
revolving  plate  were  used.  Both  were  circular  in  shape.  The 
stationary  plate  had  openings  or  "windows"  cut  in  it.  Paper  col- 
lectors were  glued  to  the  stationary  plate,  so  made  as  to  project 
from  it  and  to  come  in  close  contact  with  and  to  face  the  openings 
in  the  stationary  glass  plate.  The  revolving  plate  was  insulated 
by  legs  of  glass,  while  the  stationary  plate  was  not.  Metal  combs 
were  used  as  terminal  attachments  to  the  inner  end  of  the  two 
poles  of  the  machine.  They  faced  the  revolving  plate  and  almost 
touched  it. 

You  will  find  all  these  mechanical  features  practically  pre- 
served in  the  improved  models  of  to-day.  The  revolving  and  sta- 
tionary plates  have  been  increased  in  number,  simply  to  augment 
thr.  'pj*<\tity  of  electricity  generated.     The  stationary  plates  are  no 
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longer  circular;  they  are  made  in  two  pieces,  to  allow  of  "win- 
dows." Two  paper  collectors  are  glued  to  each  stationary  plate. 
These  terminate  in  points  which  project  into  the  "  windows "  made 
by  dividing  the  plates.  The  poles  of  the  machine  have  metal 
combs  on  one  end,  and  a  brass  ball  at  the  other.  Extra  combs 
have  been  added  to  draw  off  residual  electricity  which  accumulates 
in  excess;  but  these  are  "grounded." 

Furthermore,  the  machine  has  been  encased,  simply  to  protect 
it  from  atmospheric  changes.  Cat-skin  rubbers  have  been  added. 
They  are  of  use  only  as  a  means  of  exciting  the  plates  when  from 
any  cause  induction  shall  have  ceased.  We  call  them  the 
"chargers"  of  the  machine. 

There  have  been  many  mechanical  modifications  made  from 
time  to  time  of  the  original  model  which  have  not  been  here 
specified  by  me ;  but  as  they  do  not  in  any  way  affect  the  prin- 
ciple of  electrical  induction,  they  are  not  of  importance  in  this 
connection. 

In  the  original  Holtz  machine  a  charge  was  primarily  effected 
by  rubbing  a  piece  of  ebonite  briskly  with  cat-skin  until  it  became 
highly  charged  with  negative  electricity,  and  then  applying  it  closely 
to  one  of  the  paper  collectors  on  the  stationary  plate  of  the  machine. 
By  the  "  law  of  induction  "  the  comb  opposed  to  this  paper  collec- 
tor becomes  electrically  excited  immediately.  It  at  once  deposits 
positive  electricity  on  the  side  of  the  revolving  plate  nearest  to  the 
comb,  and  takes  negative  electricity  away  from  the  revolving  plate. 
Thus  the  revolving  plate  becomes  jxmtively  electrified  to  a  very  high 
degree  at  this  point. 

Now  when  the  wheel  is  made  to  revolve  to  that  point  where  it 
meets  the  other  paper  collector  upon  the  stationary  plate,  induction 
again  takes  place.  Negative  electricity  is  deposited  (1)  by  the 
collector  on  the  opposite  side  of  the  revolving  plate  (the  side  near- 
est to  the  paper  collector)  and  (2)  by  the  metal  comb ;  at  the  same 
time  positive  electricity  is  taken  from  the  adjacent  side  of  the  revolv- 
ing plate  by  the  collector,  and  also  by  the  metal  comb  from  the 
opposite  side  of  the  revolving  plate.  This  interchange  of  elec- 
tricities charges  the  "  positive  pole  "  of  the  machine. 

The  revolving  plate  (now  excessively  charged  with  negative 
electricity)  goes  on  to  the  next  paper  collector.  Here  a  similar 
exchange  of  electrical  conditions  occurs.    The  negative  electricity 
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is  taken  from  the  revolving  plate  by  both  the  paper  collector  and 
the  metal  comb,  and  positive  electricity  is  given  to  the  plate  in 
exchange  from  both  of  these  sources.  Hence  the  "  negative  pole  " 
becomes  highly  charged. 

As  long  as  the  revolving  wheels  are  kept  in  revolution  this 
interchange  of  electricities  continues  at  each  of  the  poles.  Hence 
the  accumulation  at  each  pole  soon  becomes  sufficiently  great  to 
allow  of  an  escape  from  pole  to  pole  in  the  form  of  a  spark,  or  into 
the  atmosphere  as  a  "  luminous  brush  "  easily  seen  in  the  dark. 

Static  Electricity  as  Compared  with  Galvanism. — It  has  been 
computed  that  the  electro-motive  force  of  a  Holtz  induction  machine 
is  52,000  times  as  great  as  that  of  a  Daniell  cell  (or  52,000  volts). 
It  is  not  affected  by  the  velocity  of  rotation. 

The  quantity  generated  is  proportionate  to  the  velocity  of  rota- 
tion and  the  number  of  wheels  employed.  On  this  account  I  have 
lately  increased  the  size  of  the  driving-wheel,  so  as  to  insure  rapid 
revolution  of  the  plates  of  the  machine.  It  is  modified  also  by  the 
moisture  present  in  the  atmosphere. 

The  internal  resistance  of  the  machine  diminishes  rapidly  with ' 
increased  velocity  of  rotation.     It  is  not  influenced  by  atmospheric 
conditions. 

STATIC  ELECTRICITY   IN   MEDICINE. 

The  revival  of  static  electricity  (or  Franklinism)  as  a  thera- 
peutical agent  from  the  oblivion  into  which  for  nearly  half  a 
century  it  had  unaccountably  sunk  has  been  occasioned  by  several 
factors.  Among  these  factors  the  following  may  be  prominently 
mentioned : — 

1.  The  awakening  of  the  profession  at  large  to  the  fact  that 
electrical currents of  different  Tdndshave  distinct  therapeutical  actions. 

These  are  not  to  be  attributed  to  or  confounded  with  the 
strength  of  the  current  employed,  or  its  method  of  application. 
The  effects  of  faradization,  galvanization,  and  franklinization  upon 
animal  structures  differ  widely  in  many  respects.  The  time  has 
come  when  an  intelligent  physician  cannot  justly  condemn  all 
forms  of  electrical  treatment  of  any  individual  case  because  he  has 
failed  to  obtain  satisfactory  results  with  one  of  the  above-mentioned 
currents  alone,— even  if  he  has  employed  that  particular  form  of 
current  with  the  highest  possible  skill  and  judgment. 

This  is  an  error  into  which   many  are  unwittingly  led.     I 
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could  report,  if  space  would  permit  me  to  do  so,  the  details  of 
several  cases  where  a  failure  to  employ  the  proper  current  has 
proved  most  disastrous  to  patients.  One  instance  of  this  char- 
acter, which  was  happily  aborted,  impressed  me  so  forcibly  at  the 
time  that  it  is  possibly  worth  narrating: — 

A  patient  who  had  accidentally  severed  the  musculo-spiral 
nerve  by  a  pistol-bullet  was  sent  to  me  some  years  since  for  diag- 
nosis, and  to  confirm  or  reject  an  opinion  which  had  been  ex- 
pressed by  a  physician  of  prominence,  namely,  that  the  only  hope 
of  cure  lay  in  a  surgical  operation  for  the  uniting  of  the  severed 
ends  of  the  nerve  by  sutures.  This  opinion,  as  I  found,  was 
based  upon  the  fact  that  the  faradaw  current  had  failed  to  pro- 
duce any  movement  in  the  paralyzed  muscles;  and  that  several 
months  had  already  elapsed  since  the  accident,  during  which 
time  the  hand  was  steadily  becoming  more  and  more  deformed 
by  contracture  of  the  flexor  muscles  of  the  hand  and  forearm. 

My  examination  of  the  patient  showed,  however,  that  a  gal- 
vanic current  produced  violent  contractions  of  the  paralyzed 
muscles  when  passed  through  the  injured  nerve,  one  pole  being 
placed  upon  the  sternum  as  a  neutral  point,  and  the  other  upon 
the  musculo-spiral  nerve;  and  the  galvanic  reactions  of  the  nerve 
and  its  muscles  furthermore  indicated  marked  "degeneration"  as 
having  developed  in  the  nerve  below  the  point  where  it  had  been 
divided.  Thus  the  question  of  the  advisability  of  an  operation 
was  decided  positively  in  the  negative.  The  nerve  had  already 
united. 

In  about  eight  months  the  injured  nerve  was  completely 
restored  by  the  use  of  the  "  static  spark,"  the  contracture  had 
disappeared,  and  to-day  the  patient  can  see  no  difference  in  the 
usefulness  of  his  hands. 

2.  The  improvements  which  have  been  made  in  machines  for 
the  generation  of  static  currents  for  medical  purposes  have  had 
much  to  do  with  the  revival  of  this  method  of  treatment. 

Some  of  the  cases  reported  in  the  earlier  encyclopaedias  and 
antiquated  works  on  electricity  are  fully  as  startling  as  those,  now 
encountered  when  treated  with  the  improved  machines;  but,  on 
the  other  hand,  many  failures  to  obtain  good  results  must  of 
necessity  have  occurred  in  olden  times  from  the  imperfect  ap- 
paratus  depicted    in    the    scientific  works   referred  to.     I  have 
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already  referred  to  some  improvements  which  have  been  made 
from  time  to  time  since  Holtz  first  devised  the  present  model 
of  an  induction  machine  (1865). 

3.  Improved  methods  of  administration  of  static  currents 
have  added  materially  to  the  effectiveness  of  this  agent  as  a  cure 
of  disease.  Some  of  these  methods  were  unknown  in  earlier  times 
(as  far  as  my  research  goes  to  show). 

4.  It  is  now  known  that  a  considerable  quantity,  as  well  as 
length  of  spark,  is  essential  to  the  successful  use  of  a  static 
machine  in  medicine.  Many  of  the  static  machines  sold  to-day 
are  practically  worthless  save  as  a  toy,  because  they  do  not  pro- 
duce a  sufficient  quantity  of  electricity.  The  requisites  of  a  static 
machine  for  medical  purposes  will  be  touched  upon  later. 

5.  Experimentation  with  this  agent  seems  to  have  confirmed 
the  views  of  its  enthusiastic  advocates  of  the  present  day,  and  to 
support  the  accuracy  of  many  of  the  observations  reported  in  old 
scientific  works.  The  incredulity  of  the  past  is  rapidly  being  over- 
thrown in  respect  to  this  method  of  treatment;  and  the  special 
fields  in  which  it  proves  of  the  greatest  service  are  being  definitely 
mapped  out  by  those  who  are  scientifically  recording  the  results 
of  its  administration. 

For  the  past  few  years  I  have  devoted  considerable  attention 
to  the  improvement  of  the  Holtz  induction  machine.  Some  of 
the  results  of  my  experimentation  have  already  been  published. 
The  machine  now  described  to  you  is  in  some  respects  an  improve- 
ment upon  the  one  which  I  originally  introduced  to  the  profession 
through  the  Medical  Record  of  October  17,  1885.  I  have  modi- 
fied the  charger  originally  used  by  me,  so  that  it  now  bears  upon 
the  outer  revolving  plates  above  tlw  metal  combs,  instead  of  passing 
between  the  central  revolving  plates.  I  have  found  that  the  appli- 
cation of  cat-skin  at  this  point  on  the  outer  plates  awakens  the 
machine  into  action  (when  not  charged)  with  greater  rapidity  and 
certainty  than  at  any  other  part  of  the  machine.  Furthermore, 
there  is  no  longer  any  difficulty  in  making  the  contact  between 
the  charger  and  the  glass  when  the  wheels  are  revolving  rapidly. 

A  slight  touch  of  the  charger  of  short  duration  upon  revolv- 
ing wheels,  repeated  at  intervals  of  a  second  or  two,  is  more 
effective  than  a  long-continued  application  to  the  wheels  of  an 
induction  machine. 
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Modidiie. 


With  the  old  charger  the  springing  of  the  rubbers  often 
rendered  their  insertion  between  the  revolving  plates  (which  are 
in  extremely  close  approximation)  a  matter  of  some  little  annoy- 
ance at  times.  This  modification  in  the  charger  has  entailed  a 
slight  change  in  the  mechanism  by  which  the  rubbers  are  brought 
into  play  when  needed.  In  some  models  of  the  present  day  the 
charger  cannot  be  raised  from  between  the  revolving  plates.  This 
is  a  serious  defect. 

Again,  although  chloride  of  calcium  is  not  required  during 
the  cool  months  in  this  particular  machine  for  the  purpose  of 
drying  the  air  contained  within  the  case  (on  account  of  the  rubber- 
packing  between  all  the  joints  of  the  case,  which  almost  hermet- 
ically seals  it),  I  have  found  it  desirable  to  use  this  or  some  other 
means  of  artificially  drying  the  plates  during  the  summer  months, 
because  the  air  is  then  excessively  laden  with  moisture.  To  allow 
of  the  introduction  of  a  tray  containing  chloride  of  calcium  with- 
out opening  the  doors  of  the  case,  I  have  been  forced  to  modify 
the  wood-work  of  the  machine  somewhat,  and  I  have  also  raised 
the  lower  level  of  the  stationary  glass  plates  about  two  inches.  By 
this  means  I  can  now  slide  a  tray  of  nearly  the  whole  width  of  the 
case  underneath  the  plates,  and  thus  expose  the  air  within  the 
case  to  a  large  absorbing  surface  which  deprives  it  of  moisture 
very  rapidly. 

I  hope  in  time  to  so  perfect  my  system  of  packing  the  joints 
and  the  openings  in  the  case  (entailed  by  the  parts  of  the  machine 
which  must  of  necessity  perforate  it)  as  to  make  it  absolutely 
air-tight  at  all  seasons  of  the  year.  When  this  feat  is  accomplished 
the  necessity  of  chloride  of  calcium  or  any  artificial  dryer  within 
the  case  will  have  been  entirely  dispensed  with.  In  several 
instances  I  have  known  the  chloride  of  lime  sold  in  commerce  to 
be  placed  within  the  case  of  a  static  machine.  The  result  has 
been  to  almost  ruin  the  metal  parts  of  the  machine.  It  took  a 
mechanic  nearly  a  week  in  one  instance  to  restore  the  effectiveness 
of  the  instrument.  Until  cabinet-makers  can  be  found  who  never 
make  mistakes,  or  a  better  material  than  highly  finished  and  shel- 
laced wood  can  be  obtained  from  which  to  construct  the  frame- 
work of  the  machine,  I  fear  this  scheme  will  never  be  perfectly 
accomplished.  It  has  been  computed  that  fifty  coats  of  shellac- 
varnish  are  requisite  to  prevent  the  penetration  of  gases  through 
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stone.  Practically,  however,  this  necessity  is  not  so  great  as  it 
might  at  first  seem ;  because  during  the  summer  months  the  diffu- 
sion of  static  electricity  into  the  atmosphere  is  so  great  as  to  seri- 
ously interfere  with  a  satisfactory  application  of  this  agent  to  a 
patient  by  the  methods  known  as  "insulation,"  the  "indirect 
spark,"  and  the  "static  wind,"  in  spite  of  a  perfect  generator. 
These  methods,  as  well  as  other  forms  of  application  of  static 
electricity,  will  be  described  later. 

In  other  respects  than  those  enumerated  the  modified  Holtz 
induction  machine  introduced  to  the  profession  by  myself  some 
time  since  remains  practically  unaltered.  Its  effectiveness  seems 
to  have  been  preeminently  satisfactory  to  those  who  have  used  it, 
and  the  quantity  and  length  of  spark  which  can  be  elicited  is  as 
nearly  an  approach  to  the  maximum  of  its  theoretical  quantity  and 
power  as  could  be  hoped  for. 

No  static  machine  can  give  off  a  spark  greater  than  the  radius 
of  (he  revolving  plates.  I  have  frequently  produced  from  my  own 
model  a  spark  of  eleven  and  a  half  inches  from  a  wheel  of 
twelve-inch  radius.  Furthermore,  I  think  I  can  justly  claim  to 
have  so  improved  all  previous  models  built  on  the  original  Holtz 
plan  as  to  insure  a  continuance  of  the  charge  throughout  nine 
months  of  the  year  without  recourse  to  artificial  means  for  drying 
the  plates.  When  properly  cared  for  and  handled  there  is  little 
necessity  even  for  a  charger  during  these  months. 

Before  I  pass  to  the  consideration  of  static  electricity  as  a 
therapeutical  agent,  it  may  be  well  for  me  to  state  that  the  cost  of 
a  static  induction  machine  with  plates  of  twenty  inches  diameter  or 
over  must  of  necessity  be  large,  although  the  cost  has  been  materially 
reduced  of  late  by  competition  and  improved  methods  of  manufacture. 

Again,  it  is  impossible  to  transport  a  static  induction  machine 
from  house  to  house  without  danger  of  breakage  and  the  employ- 
ment of  a  cartman ;  hence  it  becomes  a  part  of  a  physician's  office- 
outfit  only,  and  cannot  be  used  in  medical  practice  except  by  bring- 
ing the  patient  to  the  machine  or  going  to  some  expense  and  risk 
in  transporting  it. 

Finally,  a  static  machine  of  the  induction  model  requires  a 
certain  amount  of  care ;  otherwise  the  effectiveness  of  the  instru- 
ment is  liable  to  deteriorate  and  its  component  parts  to  become 
more  or  less  injured. 
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There  is  another  form  of  static  machine  (already  described 
as  the  Toepler  model)  which  has  been  sold  extensively  to  the  pro- 
fession. It  has  no  case  to  protect  it  from  the  atmosphere.  It  can 
therefore  be  more  readily  transported,  and  it  costs  much  less  to 
manufacture  than  the  induction  model ;  but,  on  the  other  hand,  it 
is  far  less  effective,  and  cannot  be  favorably  compared  with  the 
more  expensive  machine  as  a  part  of  a  physician's  office-outfit. 
The  quantity  generated  by  such  a  machine  is  necessarily  small ; 
and  it  is  more  or  less  seriously  affected  by  atmospheric  changes.  In 
spite  of  the  fact  that  some  of  the  later  authorities  on  electricity 
speak  in  its  praise,  I  cannot  give  it  an  unqualified  indorsement.  It 
may  serve  the  requirements  of  scientific  institutions  admirably ; 
but  it  is,  at  best,  but  a  make-shift  for  the  neurologists.  I  think 
that  I  am  sustained  in  this  opinion  by  those  who  have  had  experi- 
ence with  the  two  models  when  provided  with  all  their  latest  im- 
provements. I  have  been  experimenting  for  some  months  to  devise 
a  cheap  static  machine  which  patients  can  use  at  their  homes,  and 
I  think  I  have  succeeded  in  producing  a  tolerably  effective  instru- 
ment ;  but  I  should  never  advise  a  physician  to  purchase  one  for 
his  own  use  if  he  could  afford  to  buy  an  improved  Holtz  induc- 
tion machine. 

A   STATIC    OUTFIT. 

It  is  advisable,  in  my  opinion,  to  have  not  less  than  six  re- 
volving and  three  stationary  plates.  The  revolving  plates  should 
not  be  below  twenty  inches  in  diameter.  I  prefer  one  with  twenty- 
four-inch  plates,  for  medical  purposes,  over  those  of  less  power. 

The  attachments  which  should  be  purchased  with  such  an  in- 
strument comprise: — 

1.  An  insulated  platform.  These  may  be  made  to  seat  one, 
two,  or  more  persons  at  a  time.  I  use  for  legs  the  heavy  glass  in- 
sulators employed  by  telegraph  companies  upon  their  poles.  They 
are  very  strong  and  cheap,  and  have  another  advantage,  namely, 
that  they  can  be  screwed  up  and  down  upon  a  wooden  pin  wliich 
perforates  their  central  orifice.  This  admits  of  leveling  the  plat- 
form in  case  the  floor  of  the  room  has  settled. 

2.  A  set  of  electrodes.  This  item  comprises  a  large  and 
small  brass  ball,  a  metal  point,  a  wooden  point,  a  roller  of  metal 
and  of  wood,  an  umbrella-electrode,  some  sponge-covered  elec- 
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trodes,  a  pistol-electrode,  and  a  ring  to  hold  the  chain  away  from 
the  patient  during  the  applications.  The  handles  should  be  long, 
and  made  of  hard  rubber  or  of  glass. 

3.  A  set  of  brass  chains  of  varying  lengths. 

4.  A  set  of  hooks  for  attachment  to  the  ends  of  the  chains. 

5.  A  set  of  fieavy  insulated  rheophores  of  varying  lengths. 

6.  Three  pairs  of  Leydenrjars  of  different  sizes.  I  use  those 
of  3-inch,  l|-inch,  and  1-inch  diameter,  respectively. 

7.  A  wooden  chair  or  stool  which  fits  the  insulated  platform. 

8.  A  connecting  brass  rod,  for  use  when  the  Ijeyden-jars  are 
employed. 

9.  Some  pieces  of  cat-skin. 

10.  Several  bottles  of  well-selected  chloride  of  calcium. 

THE  CARE  OF   AN    INDUCTION    MACHINE. 

A  few  suggestions  of  practical  value  may  be  made  upon  this 
subject. 

It  is  advisable,  in  the  first  place,  that  an  induction  machine 
should  be  placed  in  a  perfectly  dry  room,  well  lighted  by  the  direct 
rays  of  the  sun;  and,  when  possible,  in  close  proximity  to  a 
window  which  shall  allow  the  sun's  rays  to  fall  directly  upon  the 
glass  plates  of  the  instrument.  By  this  step  we  obviate  dampness, 
and  thus  insure  the  greatest  effectiveness  of  the  machine.  I  have 
my  own  in  a  bay-window  where  the  afternoon's  sun  has  free  access 
to  it 

In  the  second  place,  the  metal  parts  of  the  machine  and  the 
metal  electrodes  should  be  rubbed  briskly  every  morning  with  dry 
chamois-skin  or  silk.  Accumulated  moisture  on  the  poles  or  elec- 
trodes is  a  serious  drawback  to  successful  static  applications. 

In  the  third  place,  although  the  metal  parts  of  the  machine 
are  shellaced  when  made,  they  are  apt  after  a  lapse  of  time  to  re- 
quire re-polishing  with  emery-paper,  powdered  emery,  or  rotten- 
stone.  A  light  coat  of  shellac-varnish  should  be  given  these  parts 
after  their  brightness  has  been  restored,  and  all  grease  or  moisture 
thoroughly  removed  from  them. 

Again,  it  becomes  necessary  at  intervals  to  oil  the  bearing* 
of  the  wheel-axle  and  the  plate's  axle ;  also  to  occasionally  tighten 
the  leather  belt.  Thumb-screws  beneath  the  driving-wheel  post 
are  provided  for  this  purpose  in  my  model.  It  is  also  well  to  re- 
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shellac  the  case  if  it  becomes  blistered  by  the  sun.  The  latter 
step  tends  to  exclude  the  entrance  of  moisture  within  the  case 
through  the  pores  of  the  wood. 

During  the  summer  months  fresh  chloride  of  calcium  should 
be  constantly  kept  within  the  case.  It  should  be  renewed  when- 
ever sufficient  fluid  appears  in  the  tray  to  become  evident  to  the 
eye.  Unless  the  case  is  packed  with  rubber,  this  method  of  arti- 
ficially drying  the  air  must  be  employed  at  all  seasons  of  the  year. 
A  few  drops  of  petroleum  on  the  floor  of  the  case  help  to  prevent 
the  accumulation  of  atmospheric  moisture  upon  the  plates. 

Occasionally  the  best  machine  will  lose  its  charge.  Should 
it  do  so,  you  will  probably  find  that  one  of  the  following  causes 
has  led  to  this  result : — 

1.  The  servant  or  some  inquisitive  person  may  have  turned 
the  revolving  plates  in  the  wrong  direction  ;  this  causes  the  accumu- 
lators to  lose  their  electrical  state,  and  thus  to  arrest  "  induction  " 
through  the  glass  plates. 

2.  Atmospheric  moisture  may  have  entered  the  case  and  been 
deposited  upon  the  plates.  In  all  models  that  I  know  of  but  my 
own  this  occurrence  must  of  necessity  be  very  frequent,  as  no  safe- 
guards exist  to  prevent  it. 

3.  The  instrument  may  have  been  left,  after  an  application 
to  a  patient,  with  both  the  poles  "  grounded "  by  means  of  the 
chains  dangling  from  them  and  resting  upon  the  floor.  This  over- 
sight may  not  prove  serious  in  dry,  cold  weather;  but  it  is  never 
advisable  to  leave  the  chains  attached  to  the  poles  when  the 
instrument  is  not  in  use. 

4.  The  plates  may  have  loosened  from  the  axle,  and  in 
consequence  some  may  fail  to  revolve  properly.  To  obviate  this 
occurrence  double  nuts  should  be  used  on  the  plate-axle. 

5.  The  combs  may  have  become  displaced  so  as  to  touch 
the  glass  or  to  bear  an  improper  relation  to  the  paper  collectors. 

6.  The  case  may  be  too  small  for  the  plates,  and  thus  allow 
of  escape  of  the  electricity  to  the  ground.  This  will  be  very 
apparent  to  the  eye  when  tested  in  darkness. 

THE  CHARGING   OF  A  MACHINE. 

It  is  well  to  know  what  steps  are  necessary  to  start  a  static 
induction  machine  in  case  it  loses  its  charge.     I  have  seen  a  few 
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instances  where  the  owner  of  such  an  instrument  has  worked  him- 
self into  a  heat  of  passion  as  well  as  of  body  by  fruitless  attempts  to 
obtain  a  spark,  while  a  patient  calmly  waited  with  expectancy  for 
the  successful  termination  of  his  feat.  Some  of  you  may  have  had 
such  an  experience.  I  suggest  therefore  that  you  follow  the 
directions  given  with  some  regard  to  their  details : 

1.  See  that  the  plates  and  charger  are  dry.  If  not,  you  can 
easily  render  them  so  by  exposing  the -machine  to  strong  sunlight, 
and  by  putting  an  abundance  of  chloride  of  calcium  in  trays  at  the 
bottom  of  the  case.  This  may  require  some  hours  of  delay.  Al- 
ways open  the  door  of  the  case  if  the  sun's  heat  be  used,  and 
close  them  tightly  (by  means  of  the  milled-screws  which  perforate 
the  door)  as  soon  as  the  machine  regains  its  charge. 

If  you  cannot  spare  the  time  for  these  procedures  a  large 
alcohol-lamp  may  be  lighted  within  the  case.  The  air  may  thus  be 
heated  sufficiently  to  temporarily  render  the  machine  useful.  I  am 
aware  that  I  have  been  criticised  (in  a  carping  spirit)  for  offering  this 
suggestion  in  print ;  but,  as  a  temporary  expedient,  it  oftentimes 
proves  a  valuable  aid  in  rapidly  regaining  a  lost  charge  and  render- 
ing an  induction  machine  efficient. 

I  have  frequently  known  the  nozzle  of  a  hot-air  furnace  (such 
as  is  used  in  giving  a  hot-air  bath'  to  a  patient  beneath  the  bed- 
clothes) to  be  directed  into  the  case  of  an  induction  machine  for 
the  purpose  of  drying  the  plates  when,  very  damp.  At  one  time  I 
tried  to  build  a  machine  with  a  tube  passing  through  the  case  by 
means  of  which  the  air  in  the  case  might  be  heated  indirectly  with- 
out opening  the  door;  but  I  found  it  impracticable,  for  many 
reasons. 

2.  After  you  have  got  the  plates  thoroughly  dry,  start  them 
in  rapid  revolution  by  turning  the  driving-wheel  from  left  to  right 
as  you  stand  facing  it.  Now  apply  the  chargers  lightly  near  to 
the  edge  of  the  revolving  wheels  for  a  second  or  tivo,  and  then  sweep 
them  across  their  face  at  intervals  of  a  few  seconds  until  the 
machine  starts.  The  poles  should  be  approximated  to  within  one 
half-inch,  and  the  chains  should  not  be  connected  with  the  poles. 

3.  If  the  machine  fails  to  start  in  spite  of  these  directions, 
you  can  then  take  a  piece  of  caUsJdn  and  warm  it  thoroughly  over 
a  gas-jet.  Then  set  the  wheels  in  rapid  revolution  and  apply  the 
wanned  cat-skin  as  a  rubber  (to  the  plate  with  the  buttons  on  it)  as 

Digitized  by  LiOOQ IC 


78  ELECTRO-THERAPErTICS.  [M5»2S^»SS3S?" 

close  above  the  metal  comb  as  it  is  possible  to  hold  it.     This  seldom 
if  ever  fails ;  but  it  requires  the  opening  of  the  door  of  the  case. 

4.  Be  sure  that  the  poles  are  well  dried  with  chamois-skin 
before  the  machine  is  put  in  action ;  also  that  the  poles  are  closely 
approximated,  but  not  in  contact. 

METHODS  OF   APPLICATION   OF   STATIC  ELECTRICITY. 

Static  electricity  can  be  applied  in  several  ways  to  a  patient. 
Each  of  these  methods  has  some  therapeutic  effects  which  are  pecu- 
liarly its  own.  Moreover,  the  sensations  experienced  by  the  patient 
during  the  application  are  greatly  modified  by  the  method  employed. 
For  these  reasons  it  is  necessary  to  go  into  greater  detail  respecting  the 
management  of  a  static  machine  than  that  of  any  other  electrical 
apparatus  in  medicine  with  which  I  am  familiar. 

We  can  apply  the  static  current  to  a  patient  in  the  following 
ways : — 

1.  By  the  " indirect  spark" 

2.  By  the  "  direct  spark." 

3.  By  the  "  Leydenrjar  spark"  or  "  static  sfiock" 

4.  By  "  static  insulation" 

5.  By  the  " static  breeze" 

6.  By  the  " static  indnced  current" 

The  huUrect  Spark. — To  administer  static  electricity  by  this 
method  the  patient  is  first  placed  upon  the  insulated  platform,  and 
sufficiently  removed  from  all  surrounding  objects  to  prevent  the 
escape  of  the  charge  from  the  patient  to  them.  The  machine  is 
then  connected  with  the  patient  by  a  chain,  which  is  either  held 
or  simply  attached  to  the  stool  on  which  the  patient  sits.  The 
chain  must  be  sufficiently  elevated  from  the  floor  to  prevent 
"  grounding "  of  the  current.  It  maybe  attached  to  either  the 
positive  or  negative  pole  of  the  machine,  according  as  the  operator 
may  desire  positive  or  negative  insulation.  A  chain  is  then 
attached  to  the  other  pole  of  the  machine,  and  is  "grounded." 
This  can  best  be  effected  by  attaching  it  to  the  gas-fixture  or  a 
faucet  attached  to  a  constant  water-supply.  If  this  is  not  con- 
venient the  chain  may  be  thrown  upon  the  floor,  when  not  cai> 
peted,  in  case  the  generating  power  of  the  machine  is  ample. 

The  poles  of  the  machine  are  now  widely  separated  and  the 
wheels  put  in  rapid  motion.    You  will  notice  that  the  hair  of  the 
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patient  immediately  rises ;  and  in  a  dim  light  or  total  darkness 
you  should  perceive  a  peculiar  purplish  light  escaping  from  the 
tips  of  the  finger-nails,  the  hair,  and  other  parts  of  the  body  which 
are  more  or  less  pointed.  The  rapidity  of  this  escape  is  influenced 
(1)  by  the  extent  of  the  charge,  (2)  by  the  proximity  of  a  part  to 
some  surrounding  object,  and  (3)  by  the  condition  of  the  atmos- 
phere, as  regards  its  moisture.  As  the  patient  moves  his  finger- 
tips near  the  door-casing  or  some  article  of  furniture  not  insulated 
some  of  you  may  be  able  to  perceive  this  escape  of  electricity,  even 
in  this  strong  light. 

Now  we  have  a  condition  which  is  known  as  "static  insula- 


The  Indirect  Spark. 


tion."     If  the  machine  is  a  powerful  one  it  may  be  carried  to  a 
high  point. 

The  final  step  consists  in  presenting  to  the  part  which  you 
wish  to  influence  a  brass  ball  on  the  end  of  an  insulated  handle. 
An  electrode  is  connected  with  a  gas-pipe  by  means  of  a  brass 
chain.  A  water-pipe  makes  an  equally  good  connection.  When 
this  ball  reaches  a  certain  degree  of  proximity  to  the  patient 
you  will  notice  that  a  discharge  of  the  accumulated  electricity 
occurs  in  the  form  of  a  "spark."  The  length  of  the  spark 
elicited  depends  on  the  power  of  the  machine,  the  dryness  of  the 
atmosphere,  and  the  perfection  of  the  insulation  of  the  patient.     I 
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frequently  have  drawn  a  spark  of  eight  inches  by  this  method. 
This  is  known  as  the  "indirect"  spark,  because  the  electricity 
takes  an  indirect  course  (through  the  earth)  to  form  a  circuit  It 
leaps  from  the  patient  and  escapes  to  the  earth  down  the  gas-pipe 
or  whatever  grounding  the  electrode  may  chance  to  have. 

The  length  of  the  "indirect"  spark  is  directly  proportionate 
to  the  generating  power  of  the  machine, — supposing,  of  course,  that 
all  other  factors  in  the  application  are  equal  (such  as  the  humidity 
of  the  atmosphere,  the  completeness  of  insulation,  etc.). 

The  volume  of  the  spark  is  modified  by  the  size  of  the  brass 
ball  on  the  end  of  the  electrode,  A  large  ball  will  produce  a 
heavier  spark  than  a  small  one. 

The  therapeutical  effects  of  this  method  of  application  will 
be  discussed  later.  I  would  call  attention,  however,  to  the  violent 
muscular  contractions  which  occur  with  each  spark. 

This  method  is  somewhat  painful.  The  withdrawal  of  a  spark 
leaves  a  "  weal "  or  lump,  which  somewhat  resembles  a  recent 
mosquito-bite.  They  almost  entirely  disappear  when  friction  is 
employed  after  the  application;  hence  it  is  my  custom  to  rub  the 
part  with  my  handkerchief,  if  exposed  (the  face  or  hands,  for 
example),  after  the  application. 

I  would  caution  the  reader,  in  passing,  against  giving  static 
sparks  (by  any  of  the  three  specified  methods)  to  a  patient  on  his 
first  visit.  You  are  apt  to  frighten  a  patient,  unless  he  is  well 
prepared  for  it.  Again,  patients  grow  tolerant  of  this  method  of 
treatment  after  a  while ;  hence  you  can  gradually  increase  the 
volume  and  length  of  spark  at  successive  sittings  without  endan- 
gering the  patient's  confidence  in  you  or  creating  alarm.  You  can 
regulate  the  length  of  the  spark  by  the  speed  of  revolution  of  the 
plates  of  the  machine. 

For  some  hours  after  such  an  application  the  patient  feels  a 
sense  of  heat  at  the  spot  where  the  spark  occurred.  This  is  not 
at  all  unpleasant  to  many.  Some  patients  even  speak  of  it  as 
agreeable. 

By  using  a  wooden  ball  in  place  of  a  brass  one  a  number  of 
very  fine  sparks  are  simultaneously  elicited,  giving  to  the  patient 
a  feeling  aptly  compared  to  a  "shower  of  sand."  This  electrode 
is  admirably  adapted  for  use  about  the  eye  or  the  face,  although 
this  is  not  the  limit  of  its  usefulness. 
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Finally,  it  is  not  essential  to  this  form  of  application  that  the 
clothing  he  removed;  as  the  finest  silk  or  woolen  fabric  is  not 
injured  by  it.  This  is  a  great  point  in  favor  of  static  application, 
especially  in  the  treatment  of  females. 

It  is  customary  to  use  a  second  electrode  with  a  ring  of 
brass  attached  to  the  insulated  handle,  through  which  the  chain 
is  passed  before  it  is  attached  to  the  ball-electrode.  This  is  to 
keep  the  chain  away  from  the  patient  so  that  sparks  will  not  be 
caused  at  points  where  you  do  not  desire  them  to  occur.  A  little 
practice  will  enable  you  to  handle  both  with  one  hand,  while  you 
turn  the  wheels  of  the  machine  with  the  other.     Sometimes  it  may 


The  Direct  Spark. 

be  necessary  to  have  the  patient  stand  rather  than  sit  upon  the 
insulated  platform  while  these  applications  are  being  made. 

Let  us  pass  now  to  the  second  method  enunciated. 

The  Direct  Spark. — By  this  method  the  circuit  between  the 
poles  of  the  machine  includes  the  patient  only.  He  sits  on  the 
insulated  platform,  which  is  connected  with  one  pole  of  the  machine ; 
or  one  pole  may  be  directly  attached  to  some  particular  extremity 
of  the  patient,  when  the  effects  of  the  current  are  to  be  concen- 
trated as  much  as  possible  upon  that  member.  The  electrode  is 
attached  to  a  chain,  which  is  fastened  to  the  other  pole  of  the 
machine.     The  length  of  spark  to  be  administered  is  regulated  by 
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the  extent  of  separation  of  the  poles  of  the  machine  and  the  speed  of 
revolution  of  the  plates.  The  farther  apart  the  poles,  the  longer 
and  more  severe  is  the  spark. 

The  ring-electrode  is  employed  (as  in  the  former  method)  to  pro- 
tect the  patient  from  an  accidental  contact  with  the  chain  attached 
to  the  electrode. 

In  neither  this  nor  the  method  previously  described  are 
Leyden-jars  employed. 

I  question  personally  whether  the  selection  of  the  poles  for 
the  attachment  of  the  electrode  has  much  if  any  influence  over 
the  therapeutical  action  of  the  "direct"  spark.     If  it  has  I  have 


8HOCK  WITH  LINDEN-JAR  DISCHARGE. 

not  as  yet  clearly  formulated  in  my  own  mind  any  deduction 
respecting  this  point. 

Static  Shock,  or  the  Leydenjar  Spark. — This  method  of 
application  is  accomplished  by  first  attaching  a  pair  of  Leyden-jars 
to  the  poles  of  the  machine,  and  connecting  their  outer  covering  of 
tfarfoil  by  a  brass  rod. 

The  poles  of  the  machine  are  then  brought  into  close  approxi- 
mation ;  because  the  strength  of  the  shock  is  modified  (1)  by  the 
size  of  the  jars  and  (2)  by  the  separation  of  the  poles. 

As  this  method  is  at  best  a  very  severe  form  of  application, 
it  is  well  to  begin  with  very  small  jars,  and  to  place  the  poles  as 
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nearly  in  contact  as  possible  (without  actually  touching  each  other). 
They  can  then  be  separated  at  will  as  the  exigencies  of  the  case 
seem  to  demand 

The  chains  are  arranged  in  a  similar  manner  to  that  described 
in  the  preceding  method  (diieck-spark  application). 

This  method  is  best  applied  to  the  bare  skin.  The  polarity 
of  the  electrode  ia  not  to  my  mind  a  matter  of  much  consequence. 

I  advise  the  leader  to  handle  this  form  of  treatment  with 
extreme  caution.  I  have  several  times  accidentally  received  a 
moderate  static  shock,  and  I  can  assure  him  it  is  not  associated 
with  pleasurable  sensations. 


Static  Insulatiow. 


Static  Insulation. — This  method  has  already  been  described 
in  connection  with  the  administration  of  the  "  indirect  spark/'  It 
is  perhaps  the  most  agreeable  of  all  methods  of  static  treatment. 
The  patient  is  simply  charged  for  a  variable  space  of  time  (three 
to  twenty  minutes)  with  either  positive  or  negative  electricity. 
The  pole  of  the  machine  is  attached  to  the  insulated  platform  on 
which  the  patient  sits  or  stands.  The  other  pole  is  "grounded" 
by  a  brass  chain  running  to  the  floor,  a  water-pipe,  or  a  gas- 
fixture. 

The  poles  of  the  machine  or*  as  widely  separated  as  possible 
before  the  wheels  are  set  in  revolution. 
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No  pain  is  experienced.  The  hair  becomes  erect  unless  very 
much  oiled  The  patient  experiences  a  peculiar  "  tingling  sensa- 
tion," with  a  tendency  toward  perspiration,  if  the  administration 
is  long  continued.  If  you  approach  the  patient  too  closely  a  spark 
is  elicited  at  the  nearest  point.     This  should  be  avoided,  if  possible. 

Its  therapeutical  effects  will  be  discussed  later. 

The  Static  Breeze. — This  method  of  administration  of  static 
electricity  consists  in  the  withdrawal  of  a  static  charge  from  a 
patient  by  means  of  an  electrode  of  metal  or  wood,  which  is  pointed. 

If  the  breeze  be  indirectly  induced,  this  electrode  is  grounded 
by  a  chain  attached  to  a  gas-pipe,  a  water-faucet,  or  placed  in  con- 
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tact  with  a  wood  floor  when  the  other  comnections  are  not  easily 
accessible.  The  patient  is  first  insulated  (in  order  to  retain  a 
charge),  and  is  then  connected  with  one  of  the  poles  of  the  ma- 
chine by  means  of  a  chain,  which  he  either  holds  or  fastens  to  the 
platform  upon  which  he  sits.     The  electrode  is  then  employed. 

When  the  breeze  is  directly  induced,  the  insulated  stool  is 
connected  with  one  p#le  of  the  machine,  and  the  electrode  with 
the  other  pole. 

If  the  electrode  be  a  metal  one,  the  electricity  is  drawn 
rapidly  from  the  patient  at  the  point  which  is  nearest  to  the  elec- 
trode, and  a  sensation  resembling  that  of  a  breeze  is  experienced 
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at  the  spot  where  the  electricity  escapes.  Single  or  multiple  points 
may  be  employed  on  the  electrode. 

In  either  of  these  methods,  when  the  electrode  is  composed 
of  wood,  the  sensation  is  modified  to  a  certain  extent  by  the  poor 
conductivity  of  the  wooden  point.  Most  patients  compare  the 
effect  of  such  an  application  toa"  shower  of  sand  "  concentrated 
upon  the  point  of  withdrawal  of  the  charge. 

When  this  method  is  employed  about  the  eye,  the  wooden 
ball  or  wooden  point  is  usually  preferable  to  one  of  metal. 

When  application  to  the  head  and  scalp  are  (teemed  requisite, 
a  metal  cap  studded  with  points  is  hung  over  the  head  of  the  pa- 


The  Direct  Static  Breeze. 


tient  by  a  chain,  which  is  grounded  (see  rut  on  following  page). 
This  cap  is  known  as  the  "umbrella  electrode."  It  should  not 
touch  the  patient's  head  or  hair  when  he  is  placed  beneath  it 
upon  the  insulated  platform.  The  numerous  points  of  the  elec- 
trode draw  off  the  electricity  through  the  hair  and  scalp,  which 
passes  from  the  machine  to  the  patient  and  produces  a  sensation 
which  is  particularly  pleasant  A  "  strong  wind  "  is  felt  permeating 
the  hair  and  encircling  the  head. 

Static  Induced  Current. — To  convert  a  static  machine  into 
what  to  all  practical  purposes  may  be  considered  a  "faradaic" 
instrument,  some  slight  modifications  only  are  required. 
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The  discovery  of  this  method  may  justly  be  attributed  to  the 
investigations  of  W.  J.  Morton,  of  New  York;  although  Matteucci 


The  Electrical  Head-bath,  a  Variety  of  Adicucdstbation  of  the  Static  Breeze. 

first  devised  an  instrument  which  gave  shocks  by  induction  simul- 
taneously with  the  discharge  of  a  Leyden-jar  (see  Figure  795  of 
Ganot's  work  on  Physics,  by  Atkinson). 


The  Static  Induced  Curreht. 


To  produce  this  form  of  current  it  is  necessary  to  first  hang 
a  pair  of  Leydenrjare  upon  the  arms  of  the  machine.     The  size  of 
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the  jars  employed  modifies  the  strength  of  the  current  Hence  it  is 
necessary  to  hare  jars  of  different  sizes  as  a  part  of  a  static  outfit 
You  now  attach  the  chains— or  by  preference  insulated  wires  which 
serve  to  connect  the  machine  with  the  patient — vpon  the  Jtooks  thai 
rest  upon  (he  outer  coating  of  the  jars.  Finally,  you  attach  to  the 
other  end  of  each  rheophore  an  electrode  for  use  upon  the  body  of 
the  patient  The  electrodes  may  be  of  metal  without  any  cover* 
ing,  or  ordinary  sponge-covered  electrodes  may  be  employed,  care 
being  taken  that  the  insulating  handles  are  somewhat  longer  than 
usuaL 

Before  the  machine  is  set  in  motion  its  poles  should  be  ap- 
proximated closely.  This  step  is  important;  because  the  separa- 
tion of  the  poles  intensifies  the  current,  as  long  as  a  spark  will  pass 
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between  them.     There  are  two  factors,  therefore,  in  determining 
the  strength  of  the  static-induced  current : — 

1.  The  size  of  the  jars. 

2.  The  extent  of  separation  of  the  poles. 

Dr.  Morton  has  devised  an  ingenious  electrode  which  allows 
of  an  application  of  this  form  of  current  to  a  patient  without  dis- 
turbing the  poles  of  the  machine ;  but  it  is  not  an  essential  part  of 
a  static  outfit,  because  an  interruption  of  the  current  can  be  accom- 
plished without  it. 

This  electrode  represents  a  simple  mechanical  means  of  put- 
ting into  practice  the  method  discovered  by  him  in  1880,  of  con- 
verting the  static  electric  charge  into  dynamic  electricity  or  current. 
Electric  nerve-and-muscle  reactions  had  previously  been  obtained 
by  means  of  the  interrupted  galvanic  and  the  faradaic  currents. 
It  had  also  been  noticeable  that  the  "spark"  discharged  on  a  nerve 
motor-point,  or  over  a  muscle  produced  the  characteristic  reactions. 
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But  the  spark  was  painful,  and  difficult  to  direct  accurately,  par- 
ticularly about  the  face  and  head.  To  avoid  these  objections  Dr. 
Morton  arranged  this  electrode,  by  means  of  which  the  disruptive 
discharge  or  spark  of  static  electricity  takes  place  between  two 
brass  balls,  one  of  which  is  in  relation  with  the  "ground,"  while  the 
other  is  connected  to  an  ordinary  moist-sponge  electrode.  This  in 
turn  is  applied  at  the  point  desired  of  the  patient  charged  on  the 
insulated  platform. 

As  a  result,  for  every  static  discharge  occurring  between  the 
two  brass  balls  there  is  a  dynamic  discharge  or  current  at  the  point 
where  the  sponge  is  applied,  and  nerves  and  muscles  may  be  stimu- 
lated, or  rather  "irritated,"  exactly  as  by  the  ordinary  interruptions 
of  battery  currents,  direct  or  induced. 

This  electrode  is  another  means  of  converting  static  into 
dynamic  electricity,  based  upon  the  principle  described  under  the 
name  of  "  static  induced  current "  by  Dr.  Morton. 

This  "  static  induced  current,"  as  has  been  already  stated,  was 
obtained  by  attaching  ordinary  sponge  electrodes  by  their  connect- 
ing rods  to  the  outer  layer  of  tin-foil  on  the  Leyden-jars.  The 
patient  in  other  words  replaced  the  usual  connecting  rod  between 
these  coatings.  On  putting  the  machine  in  motion  and  causing  a 
spark  between  the  poles,  a  "current"  was  felt  by  the  patient,  no 
insulation  of  course  being  required.  The  advantage  of  this  method 
is  that  the  ordinary  Holtz  machine  may  when  required  be  called 
upon  to  perform  the  work  of  an  ordinary  faradaic  or  induction 
machine. 

The  greatest  event  after  its  discovery,  in  the  history  of  medi- 
cal statical  electrization  or  Franklinism,  was  the  invention  of  the 
Holtz  or  induction  machine,  in  1865.  Next  in  importance,  per- 
haps, is  the  methoddiscoveredandputintopiacticeby  Dr.  Morton, 
in  1880,  of  converting  the  static  discharge  into  a  dynamic  dis- 
charge or  current ;  and  the  electrode  represented  in  the  above  cut 
is  the  only  novel  electrode  of  any  importance  not  bequeathed  to  us 
by  the  medical  electricians  previous  to  1880. 

The  difference  between  the  "  static  induced  current "  and  the 
faradaic  current  is  this :  The  former  has  a  fixed  polarity  and 
direction,  and  greater  electro-motive  force.  It  is  far  less  painful 
also  than  is  the  faradaic  current  when  the  electrodes  are  widely 
separated. 
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static  electricity:  its  special  indications  and  uses. 

In  a  recent  monograph  on  static  electricity19 1  have  endeavored 
to  present  all  that  is  at  present  known  relative  to  this  form  of  elec- 
trical treatment  of  diseased  conditions,  and  to  afford  practical 
hints  respecting  the  various  methods  of  its  application,  and  the 
selection  and  care  of  the  apparatus  for  generating  it  I  may  be 
pardoned  therefore  if  I  summarize. the  main  deductions  which  to 
my  mind  are  applicable  to  static  therapeutics. 

It  is  extremely  difficult  to  formulate  general  deductions 
respecting  any  therapeutical  agent  Such  attempts  necessarily 
tend  to  evoke  criticism,  because  exceptions  to  every  general  state- 
ment may  be  brought  forward  as  evidences  of  their  unreliability. 
I  am,  however,  inclined  to  offer  the  following  general  deductions 
respecting  static  electrical  applications  for  the  benefit  of  the  reader; 
with  the  proviso  that  they  may  not  apply  to  every  case,  and  that 
they  be  not  construed  too  literally: — 

1.  My  experience  has  not  confirmed  the  view  (heretofore 
advanced  by  some  authors)  that  the  positive  pole  of  a  static 
machine  has  a  " tonic "  and  the  negative  pole  a  "depressant" 
action. 

I  have  found  after  repeated  experimentation  that  either  pole 
deems  to  answer  equally  well  upon  most  patients.  I  commonly 
employ  in  my  office  the  positive  pole,  however,  because  it  happens 
to  be  the  most  conveniently  connected  with  the  patient 

2.  As  a  curative  agent  I  regard  static  electricity  as  of  great 
value. 

While  galvanism  must  always  hold  a  preeminent  place  in 
electrical  therapeutics,  because  of  the  chemical  effects  so  obtained, 
there  "are  certain  diseased  conditions  in  which  static  electricity  is 
unquestionably  superior  to  faradism  and  galvanism. 

3.  It  has  been  shown  that  the  static  induced  current  fulfills 
all  the  known  indications  of  faradism. 

It  has  moreover  two  great  advantages  over  the  faradaic  instru- 
ment, namely,  that  a  constant  polarity  is  obtained  and  a  much 
greater  electro-motive  force.  It  is  also  less  painful  than  the  faradaic 
current 

4.  Static  electricity  possesses  a  decided  advantage  in  some 
cases  where  faradization  or  galvanization  have  either  given  nega» 
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tive  results  or  have  apparently  lost  their  remedial  power  after  their 
use  has  been  too  long  continued. 

It  is  a  common  expedient  with  medical  electricians  to  shift 
from  one  form  of  current  to  another  from  time  to  time  whenever 
the  progress  of  the  case  seems  unsatisfactory.  Under  such  cir- 
cumstances Franklinism  forms  another  link  to  the  chain;  and 
greatly  aids  us  when  faradism  and  galvanism  have  both  proven 
inefficient. 

5.  I  have  found  heavy  static  sparks  to  surpass  any  other  form 
of  electrical  application  for  the  relief  of  contractured  muscles. 

The  sparks  are  withdrawn  from  the  part  so  affected  in  rapid 
succession  for  about  five  minutes. 

Post-paralytic  contracture,  old  deformities  from  preternaturally 
shortened  muscles,  and  the  various  forms  of  obstinated  and  pro- 
tracted tonic  muscular  spasm  often  yield  like  magic  to  the  influence 
of  heavy  sparks. 

6.  It  is  well  known  that  certain  forms  of  pain  often  disap- 
pear at  once  after  static  applications. 

The  most  marked  type  of  pain  so  relieved  is  the  so-called 
"  rheumatic  muscular  pain,"  or  that  observed  in  genuine  musculai 
rheumatism.  I  have  seen  many  such  cases  where  one  application 
of  heavy  sparks  to  the  seat  of  pain  for  a  few  minutes  has  caused 
permanent  relief. 

Again,  neuralgias  of  a  distressing  kind  are  often  dissipated 
after  a  few  applications  of  heavy  indirect  static  sparks  for  from 
five  to  ten  minutes  at  a  sitting. 

Finally,  I  know  of  no  other  agent  which  exerts  so  marked  an 
effect  of  a  happy  kind  upon  the  "lightening  pain"  observed  in 
locomotor  ataxia,  as  does  the  heavy  static  sparks. 

7.  The  application  of  the  spark,  both  by  the  direct  and 
indirect  methods,  excites  powerful  muscular  contractions. 

This  effect  is  often  desired  in  the  treatment  of  hemiplegia  and 
other  forms  of  motor  paralysis. 

Some  authors  recommend  the  employment  of  "  static  shock" 
for  cases  of  paralysis  of  long  standing ;  but  personally  I  am  in- 
clined to  regard  this  form  of  application  as  too  severe  for  most 
patients. 

I  have  often  obtained  a  complete  restoration  of  muscular 
power  in  special  nerve-trunks  by  static  sparks  alone  after  the 
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44  reaction  of  degeneration  "  was  folly  developed  and  all  faradaic 
excitability  had  ceased. 

8.  Cases  which  'exhibit  a  marked  impairment  of  sensation 
(whether  of  touch,  pain,  or  temperature)  are  generally  improved 
in  my  experience  by  the  use  of  static  sparks  over  the  anaesthetic 
area  more  rapidly  than  by  the  faradaic  or  galvanic  currents. 

I  have  encountered  several  very  striking  cases  which  illustrate 
this  point  admirably,  but  a  lack  of  space  precludes  the  insertion  of 
their  histories. 

9.  Remarkable  effects  of  static  sparks  upon  that  form  of  bald- 
ness known  as  the  so-called  "  ivory  spots  "  or  alopecia  areata,  have 
been  observed  by  myself  through  the  courtesy  of  my  friend  Dr.  F. 
B.  Carpenter,  of  New  York.  I  have  seen  several  of  his  cases 
where  he  has  wrought  a  wonderful  change  in  the  appearance  of 
the  scalp  after  several  months  of  treatment  of  the  bald  spots  by  the 
"  direct "  spark.  The  growth  of  the  hair,  which  had  apparently 
been  totally  destroyed  over  the  affected  regions,  is  attributable 
probably  to  the  rekindling  of  the  circulatory  and  nutritive  condi- 
tions of  the  affected  area  upon  the  scalp. 

10.  As  a  general  tonic  and  also  as  a  stimulant  to  depressed 
nervous  functions, "  static  insulation  "  seems  to  be  particularly  of 
service. 

I  employ  static  electricity  constantly  by  this  tnethod  in  neu- 
rasthenia, with  marked  benefit. 

I  have  observed  also  remarkable  improvement  in  disturbed 
visceral  functions  (such,  for  example,  as  dyspepsia,  habitual  con- 
stipation, diabetes,  vertigo,  asthma,  etc.)  after  the  use  of  static  in- 
sulation for  from  ten  to  twenty  minutes  at  a  sitting. 

Many  such  cases  have  expressed  to  me  the  greatest  delight  at 
the  beneficial  effects  which  such  an  application  invariably  produced. 
For  the  past  three  years  I  have  used  my  static  machine  almost  ex- 
clusively  as  a  means  of  improving  the  "  general  nervous  tone  "  of 
patients  in  preference  to  my  faradaic  or  galvanic  apparatus.  It  is 
much  more  satisfactory  to  patients  because  of  its  ease  of  applica- 
tion, and  as  fer  as  I  have  observed  equally  effective  as  a  tonic. 

11.  I  am  inclined  to  think  that  those  authors  who  have 
written  upon  static  electricity  as  a  therapeutical  agent  in  a  luke- 
warm spirit  have  probably  been  supplied  with  an  apparatus  which 
has  been  ineffective  because  it  generated  too  slowly  or  imperfectly. 
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The  size  and  number  of  the  revolving  plates  and  their 
thorough  protection  from  atmospheric  changes  are  factors  of  the 
greatest  importance. 

Many  of  the  static  machines  sold  to  the  profession  are  hardly 
more  than  mere  toys.  Any  machine  which  gives  a  thin  spark, 
even  if  a  long  one,  lacks  one  essential  factor  to  success  as  a  thera- 
peutical agent,  namely,  quantity. 

12.  I  have  used  static  insulation  and  sparks  with  satisfaction 
in  the  treatment  of  chronic  inflammatory  and  spasmodic  diseases ; 
such,  for  example,  as  influenza,  phthisis,  bronchitis,  asthma,  laryn- 
gitis, neuritis,  synovitis,  etc. 

Three  cases  of  chronic  synovitis  of  the  knee-joint  of  an  in- 
tractable form  recovered  completely  under  my  care  within  a  month, 
under  the  daily  administration  of  static  sparks  to  the  affected  joint. 

Many  cases  of  bronchitis  and  asthma  have  been  greatly  bene- 
fited by  insulation  and  sparks  to  the  chest 

I  have  used  static  insulation,  followed  by  the  withdrawal  of 
sparks  from  the  spine  and  abdomen,  upon  subjects  afflicted  with 
dyspepsia,  flatulency,  and  constipation.  In  many  instances  this 
form  of  electrical  treatment  gave  very  marked  relief. 

The  influence  of  this  agent  upon  visceral  derangement  is, 
however,  a  field  for  future  investigation.  It  gives  promise  of 
happy  results.-  As  yet  my  personal  experience  is  too  limited  to 
justify  me  in  formulating  any  positive  conclusions  respecting  the 
method  which  is  best  employed  in  individual  cases. 

13.  Static  electricity  is  of  value  in  the  treatment  of  hysterical 
states  and  other  allied  conditions. 

Eulenburg20  lias  lately  published  the  results  of  a  series  of 
experiments  made  with  static  electricity  in  the  treatment  of  seventy- 
four  selected  cases  of  diversified  neuroses.  The  results  obtained 
showed  six  radical  cures,  thirty-three  patients  very  much  improved, 
and  thirty-five  cases  in  which  other  lines  of  treatment  had  to  be 
employed  in  addition  to  the  electrical  agent. 

The  symptoms  which  proved  most  amenable  to  this  agent  in 
the  experience  of  this  observer  were  those  of  neurasthenia,  neural- 
gias, insomnia,  and  headache. 

Among  the  neuralgias  treated  this  observer  obtained  the  best 
results  when  the  trigeminus,  the  occipital,  the  intercostal,  and  the 
sciatic  nerves  were  attacked.     He  recognizes,  in  common  with 
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most  observers,  one  great  advantage  of  static  applications  over  the 
employment  of  general  galvanization  and  general  faradization,  as 
well  as  local  applications  of  these  currents,  viz.,  that  the  clothing 
of  the  patient  does  not  have  to  be  removed.  This  advantage  can- 
not fail  to  strike  any  one  who  employs  this  form  of  electricity  as  a 
great  one.  It  enables  the  physician  to  treat  patients  with  no 
appreciable  waste  of  time  during  limited  office  hours.  It  saves  the 
patient  the  necessity  of  exposure  of  the  person.  Several  patients 
may  also  be  treated  at  the  same  time  when  deemed  advisable. 

The  only  criticism  which  I  would  make  upon  Eulenburg's 
observations  and  others  who  have  worked  in  this  field  would  be 
that  some  doubt  is  present  in  my  mind  respecting  the  generating 
capacity  of  the  apparatus  commonly  employed  by  those  who  have 
tested  this  agent.  The  static  machine  which  I  presented  to  the 
profession  some  years  since,  as  the  result  of  several  months  of  con- 
tinued experimentation,  so  far  exceeds  all  other  static  machines 
with  which  I  am  familiar  in  its  generating  capacity  that  the 
results  obtained  by  myself  are  vastly  more  satisfactory  than  those 
which  I  previously  had  with  a  machine  of  less  power. 

THE  MEDICAL  DYNAMO. 

Since  the  introduction  of  Apostolus  method  of  treating  uterine 
fibroids  by  very  high  galvanic  currents,  the  necessity  of  a  new  form 
of  generator  seems  to  have  arisen  in  the  minds  of  some  medical 
men.  Dr.  F.  H.  Martin,  of  Chicago,  has  lately  introduced  to  the 
profession  a  modification  of  the  dynamo  (so  useful  in  commercial 
channels)  which  he  states  serves  the  purposes  of  medicine  with 
admirable  success.  Currents  generated  from  such  an  instrument 
are  practically  constant  and  seem  to  possess  all  the  chemical  prop- 
erties of  galvanism. 

It  is  claimed  by  Dr.  Martin  that  this  dynamo  is  so  constructed 
as  to  be  of  particular  service  in  electrolysis  and  in  cautery  applica- 
tions. He  states  that  its  current  can  be  graduated  to  the  point 
desired  without  decreasing  the  speed  of  revolutions ;  that  cautery 
applications  (requiring  quantity)  and  etectr6ly9&8  (requiring  current- 
strength)  can  be  performed  simultaneously  (?)  from  the  same  instru- 
ment by  a  mechanical  attachment;  and  that  a  " safety-device" 
prevents  the  machine  from  reaching  a  point  where  the  current 
generated  can  do  harm  to  the  patient  or  the  machine  itself.     He 
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estimates  its  current  strength  as  equal  to  150  Leclanche  cells  (210 
volts).  It  is  also  claimed  that  the  medical  dynamo  possesses  one 
great  advantage  over  a  galvanic  battery,  viz.,  that  the  current- 
strength  can  be  graduated  at  the  will  of  the  operator  to  one-hun- 
dredth of  a  volt ;  whereas,  in  a  galvanic  battery,  one  volt  expresses 
the  extreme  limit  of  fine  gradations.  It  might  be  pertinently  asked 
in  what  physical  conditions  less  than  one  volt  of  electnMHOtive 
force  can  be  used  as  a  therapeutical  agent 

This  machine  is  the  invention  of  £.  A.  Sperry,  and  it  manu- 
factured by  the  Mcintosh  Galvanic  and  Faradaic  Co.,  of  Chicago. 
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By  J.  W.  HOLLAND,  M.D., 

PHILADELPHIA. 


POISONING  BY  ARSENIC. 

James  Ritchie1  has  made  the  statement  that  in  a  period  of 
eighteen  months  he  has  met  with  thiee  cases  of  poisoning  from 
arsenical  wall-papers.  The  symptoms  were  those  of  gastro-intes- 
tinal  irritation,  persistent  or  recurring  frequently.  The  wall-paper 
of  the  rooms  tenanted  by  these  patients  contained  sufficient  arsenic 
to  give  a  characteristic  result  by  Reinsch's  test.  Other  cases  like 
these  have  been  reported  by  Chadwick2  and  other  writers,  but  it  is 
exceptional  to  find  a  report  conclusive  as  to  the  connection 
between  the  paper  and  the  symptoms.  However,  W.  Everett 
Smith,3  in  a  recent  paper,  was  enabled  to  settle  decisively  the  cause 
of  the  symptoms  of  irritations  of  the  eyes,  stomach,  and  bowels  by 
analysis  of  the  urine.  Six  ounces  of  urine  yielded  crystals  of 
arsenic  sublimed  from  the  mirror  in  a  tube.  The  arsenic  disap- 
peared and  the  patient  recovered  when  removed  to  apartments  not 
hung  with  arsenical  paper.  In  the  subsequent  discussion  Daven- 
port stated  that  the  German  Government  had,  during  the  past 
summer,  passed  a  new  law  which  allows  manufacturers  to  incor- 
porate two  and  a  half  grains  of  arsenic  to  the  square  yard  of  woven 
goods,  provided  the  pigments  are  in  an  insoluble  condition.  The 
presence  of  arsenic  in  any  arsenical  pigment  is  forbidden  if  the 
arsenic  is  a  constituent  part  of  the  color ;  but  if  present  as  an 
impurity  the  law  does  not  apply. 

The  liability  to  receive  arsenic  into  the  body  from  the 
dust  in  the  atmosphere  and  from  the  coloring  matter  of  clothing 
may  at  times  present  a  difficulty  to  the  legal  chemist.  Having 
found  the  poison  in  the  body,  the  analyst  may  have  put  to 
him  the  query  as  to  the  admission  from  some  non-criminal 
source. 

In  order  to  determine  if  the  body  can  imbibe  arsenic  from  the 

(95) 
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soil  of  the  cemetery  in  which  it  is  buried,  Grander  and  Shlagden- 
hauffen4  made  three  sets  of  experiments : — 

First  In  examination  of  various  soils  revealed  the  presence 
of  arsenic,  especially  in  those  of  a  red  color.  It  exists  most  likely 
as  arseniate  of  iron,  a  salt  completely  insoluble  in  water  at  the 
natural  temperature  of  the  soil.  It  is  improbable  that  percolating 
rain-water  should  dissolve  it  out. 

Second.  A  calcareous  yellow  ferruginous  soil  free  from  arsenic 
was  mixed  with  twice  its  weight  of  water,  and  to  this  was  added  a 
definite  quantity  of  a  weak  solution  of  arsenic  trioxide.  After  six 
or  seven  months  the  water  showed  no  trace  in  solution.  The 
arsenic  had  joined  the  iron  in  the  soil  as  iron  arseniate. 

Third.  Into  the  arsenic  free  soil  of  a  cemetery,  paper  pack- 
ages of  iron  arseniate,  calcium  arseniate,  and  potassium  arseniate 
were  introduced,  and  after  some  time  the  surrounding  soil  exam- 
ined. No  arsenic  was  found  disseminated  except  near  the  calcium 
arseniate,  where  a  minute  trace  was  recognized  by  Marsh's  test 
The  potassium  arseniate  had  entirely  disappeared,  changed  into 
insoluble  compounds  by  the  soil. 

The  conclusion  reached  was  that  the  natural  arsenical  ooni- 
pounds  of  soils  are  not  likely  to  diffuse  into  a  buried  corpse. 

In  order  to  determine  the  influence  of  arsenic  upon  putrefac- 
tion of  the  corpse,  Zaaijer5  investigated  sixteen  corpses  of  persons 
poisoned  by  arsenic  and  compared  the  published  accounts  of  sixty 
similar  cases.  Among  other  important  conclusions  he  states  that 
putrefaction  is  hindered  in  poisoning  by  arsenic,  alcohol,  corrosive 
sublimate,  potassium  cyanide,  thymol,  chloride  of  zinc,  and  chloride 
of  antimony.  In  seven  arsenic  cases  in  his  experience  by  the  end 
of  six  years  the  soft  parts  had  entirely  disappeared.  The  condition 
known  as  mummification  is  of  frequent  occurrence,  and  has  no 
relation  to  arsenic  poisoning.  There  exists  no  so-called  arsenical 
mummification. 

It  has  been  maintained  that  cacodylic  acid  is  an  exception  to 
the  rule  that  compounds  containing  arsenic  have  poisonous  prop- 
erties. Although  Lebahn  observed  death  in  rabbits  after  injections 
of  2.3  grams  of  cacodylic  acid,  his  results  have  not  been  considered 
conclusive,  because  he  did  not  by  testing  determine  the  absence  of 
arsenious  acid  as  an  impurity.  Marshall  and  Green6  find  that 
arsenious  acid  is  a  frequent  contaminant  of  commercial  cacodylic 


Digitized  by  LiOOQ IC 


iri^cSmp.]        MEDICAL  CHEMISTRY  AND  TOXICOLOGY.  97 

acid.  They  administered  to  dogs  as  much  as  3  grams  of  pure 
cacodylic  acid  without  causing  death,  though  salivation,  vomiting, 
and  purging  were  observed.  Three  grams  were  found  fatal  in  the 
case  of  one  small  dog.  On  the  whole  the  authors  consider  that 
cacodylic  acid  has  general  effects  akin  to  those  of  arsenic,  but  less 
permanent. 

Paralysis  due  to  arsenic  has  been  studied  closely  by  Hoist7  in 
a  case  poisoned  by  a  table-spoonful  of  Schweinfurt  green.  No 
gastric  disturbances  except  vomiting  and  slight  abdominal  pains 
occurred  during  the  first  twenty-four  hours.  Eight  days  later 
there  appeared  a  rapidly  progressing  weakness  in  the  lower  limbs. 
Six  weeks  after  the  accident  there  were  found  complete  anaesthesia 
and  paralysis  of  the  lower  extremities,  with  muscular  atrophy  and 
some  loss  of  sensibility  and  motion  in  the  upper  limbs.  The 
patellar  reflex  was  abolished.  The  degeneration-reaction  was  dis- 
tinct in  all  four  extremities.  The  bladder  and  rectum  remained 
intact.  Under  treatment  by  baths,  iodide  of  potassium,  and  good 
feeding  the  patient  gradually  recovered. 

POISONING    BY   BARIUM   COMPOUNDS. 

In  order  to  test  the  correctness  of  the  opinion  held  by  Neu- 
mann, that  in  chronic  intoxication  by  barium  salts  the  metal  is  not 
diffused  through  the  system,  Linossier7  made  experiments  on 
rabbits.  Mixed  with  food,  increasing  doses  of  50  centigrams  to 
1|  grams  of  barium  carbonate  were  administered  to  a  rabbit.  As 
soon  as  dangerous  effects  appeared  the  dosage  was  suspended. 

After  thirty  days  of  treatment  with  the  barium  carbonate  the 
animal  was  killed  and  a  careful  analysis  made  of  the  tissues. 

All  the  organs  contained  barium,  but  in  varying  proportions. 
The  bones  contained  the  largest  proportion,  0.56  to  1000  parts  of 
ash ;  the  kidneys,  brain,  and  spinal  cord  showed  a  less  amount,  the 
liver  still  less,  and  in  the  lungs,  muscles,  and  heart  only  traces 
could  be  found.  This  investigation  shows  that  barium,  in  respect 
to  localization,  is  not  different  from  other  poisonous  metals. 

POISONING  BY  BISMUTH. 

It  is  generally  supposed  that  the  toxic  action  of  bismuth  salts 
is  due  to  adulteration  with  arsenic.  The  gastro-enteric  symptoms 
usually  encountered  are  similar  to  those  produced  by  arsenic,  but 


7-V. 





98  MEDICAL  CHEMISTRY   AND   TOXICOLOGY.        [c&fcjtoXjK. 

in  addition  there  are  buccal  symptoms  like  those  of  mercury,  which 
are  probably  due  to  the  fact  discovered  by  Dubinsky,  that  bismuth 
is  eliminated  in  large  amount  by  the  saliva.  Dalche8  reports  two 
cases  that  tend  to  overthrow  the  commonly-received  opinion.  The 
first,  a  woman,  had  an  extensive  burn  of  the  back  and  left  arm. 
A  dressing  of  bismuth  subnitrate  was  applied  and  renewed  every 
two  days.  In  two  weeks  there  was  slight  pain  in  the  throat,  with 
dysphagia.  A  white  false  membrane  appeared  on  the  soft  palates, 
tonsils,  and  lower  lip.  It  spread,  became  covered  with  blackish 
mucus,  while  the  breath  grew  fetid.  As  the  old  false  membrane 
loosened  and  became  detached,  membranes  formed  in  new  places 
in  the  mouth  and  throat.  In  a  few  days  diarrhoea  set  in,  with  vomit- 
ing and  albuminuria.  Bismuth  was  detected  in  the  faeces  and  the 
urine.  On  analysis,  the  compound  used  was  found  absolutely  pure. 
It  was  discontinued,  but  the  vomiting  and  diarrhoea  persisted  for 
two  or  three  days.     The  buccal  symptoms  lasted  for  a  month. 

The  second  case,  a  girl,  after  excision  of  the  knee  had  the 
wound  dressed  with  bismuth  subnitrate.  In  a  fortnight,  without 
fever,  there  were  anorexia,  salivation,  and  stomatitis.  Bismuth  was 
detected  in  the  urine.  In  view  of  the  fact  that  enormous  doses  of 
the  subnitrate  have  been  given  internally  without  injury,  these 
results  of  its  use  in  wounds  must  be  considered  remarkable.  Dalche 
and  Villejean9  have  made  an  experimental  research  on  this  toxic 
action,  taking  care  to  use  a  pure  salt  of  bismuth.  They  injected 
hypodermatically  a  20  per  cent,  solution  of  the  subnitrate  into  a 
guinea-pig  and  three  dogs,  with  a  fatal  result  in  all  in  a  few  days. 
They  noted  first  a  stomatitis,  with  a  brownish-violet  line  on  the 
gums,  and  spots  of  the  same  color  on  the  inside  of  the  cheeks  and 
lips.  The  gums  and  the  spots  sloughed,  leaving  ulcers  with  a 
blackish  border.  Ptyalism  with  fetid  breath  was  observed.  The 
urine  turned  dark,  throwing  down  a  blackish  sediment  containing 
bismuth.  In  some  cases  albuminuria  and  tube-casts  were  found. 
Finally  enteritis  with  dysenteric  symptoms  was  developed. 

POISONING  BY  CARBOLIC  ACID. 

A  young  married  woman  in  the  care  of  Dr.  Minot10  took,  with 
suicidal  intent,  seven  fluidrachms  of  liquid  carbolic  acid  of  95  per 
cent.  She  became  unconscious  and  remained  so  for  three  hours, 
when  violent  vomiting  set  in.     There  was  a  frequent,  weak  pulse 
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and  shallow  respiration,  but  no  carbolic  odor  on  breath.  For  a 
day  or  two  there  remained  vomiting  and  gastric  tendencies,  with 
smoky,  albuminous  urine.  On  the  ninth  day  the  case  was  dis- 
charged well.     The  only  antidote  used  was  sodium  bicarbonate. 

Simon11  has  reported  a  case  of  poisoning  by  carbolized  cotton- 
wool applied  to  an  ulcer  5  to  6  centimetres  in  length  in  a  child 
22  months  old.  In  two  days  after  the  first  application  the  tem- 
perature was  101.8°  F.  and  pulse  frequent.  Vomiting  set  in, 
uncontrolled  by  medication.  The  face  turned  pale  and  the 
extremities  became  cold,  while  the  temperature  rose  to  103°  F. 
There  was  extreme  weakness  and  suppression  of  urine.  The  car- 
bolized dressing  was  abandoned,  and  in  thirty-six  hours  recovery 
was  complete.  The  urine  now  came  away  with  the  characteristic 
smoky  color.  Simon  deprecates  the  use  of  carbolic  acid  in  infants 
under  two  years  of  age.  They  have  a  relatively  feeble  power  of 
resistance  to  it.  Lotions  and  dressings  with  dilute  solutions  have 
often  sufficed  to  give  them  symptoms  of  intoxication.  Monti12 
reports  a  case  of  a  child  who  was  taken  with  convulsions  and 
vomiting  five  hours  after  the  application  to  an  eczema  of  compresses 
saturated  with  carbolated  oil  I  part  in  500.  Tordeus  describes  a 
case  of  an  infant  who  took  a  little  carbolic  acid.  Consciousness 
was  lost  in  a  few  minutes,  respiration  was  soon  suspended,  and  the 
pulse  imperceptible.  In  five  minutes  the  child  was  dead.  Wins- 
low  observed  a  child  of  4  years  who  took  8  grams  of  carbolic  acid 
and  was  seized  with  clonic  spasms,  ending  in  tetanus.  Reichert 
estimates  that  one-third  of  the  cases  have  convulsions,  ending  in 
suspended  respiration. 

Larne19  reports  a  case  of  poisoning  by  crude  carbolic  acid 
taken  by  mistake.  The  patient  was  promptly  treated  with  anti- 
dotes and  the  stomach-tube,  but  notwithstanding  all  that  was  done 
died  on  the  sixth  day  from  tetanic  symptoms  that  supervened  four 
days  after  the  poisonous  dose  was  taken.  His  earlier  symptoms 
were  great  epigastric  pain  and  tenderness,  violent  retching,  full- 
ness of  the  head,  scanty  blood-colored  urine,  carbolic  odor  on 
breath  and  in  washings  of  the  stomach. 

The  autopsy  revealed  slight  inflammation  of  pharynx  and 
oesophagus,  though  stomach  and  intestines  were  normal.  The 
arachnoid  and  pia  mater  of  the  brain  and  upper  part  of  spinal  mar- 
row were  congested. 
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POISONING  BY  CARBON    DISULPHIDE. 

Ross14  has  made  a  very  careful  study  of  the  symptoms  pro- 
duced by  this  agent  on  workers  in  india-rubber  factories.  His 
cases  were  two  men  of  twenty-four  years  each,  with  a  record  of 
sound  health  previously.  After  eight  or  nine  months  of  exposure 
to  the  fumes  of  carbon  disulphide  in  the  "curing-room  "  they  made 
complaint  of  many  symptoms,  of  which  the  following  are  the 
most  characteristic :  After  a  few  weeks  burning  sensation  in  the 
hands  and  face,  which  were  red  and  hot  to  the  touch.  Several 
weeks  later  there  came  on  restlessness,  numbness,  and  tingling,  with 
progressive  weakness  of  the  limbs.  On  resting  a  few  weeks  these 
symptoms  disappeared,  only  to  return  soon  after  work  was  resumed. 
Walking  became  difficult  and  prehension  weak  and  tremulous. 
There  were  loathing  of  food,  loss  of  flesh,  and  emaciation.  The 
memory  became  affected  and  sleep  was  much  disturbed.  Mental 
depression  and  delusions  existed  in  these  as  well  as  in  other  cases. 
Temporary  relief  from  the  miserable  feelings  was  obtained  by  inhala- 
tion of  the  fumes.  There  was  a  certain  resemblance  to  the  effects 
of  chronic  alcoholism,  ending  like  it  in  paralysis  and  loss  of  the 
knee-jerk.  Absence  from  the  factory  was  followed  by  improve- 
ment, and  after  some  months  hardly  a  trace  of  paralysis  remained. 

POISONING    BY   CHLOROFORM   AND    CHLORAL. 

So  common  is  it  to  find  traces  of  arsenic  as  a  contaminant  that 
one  is  not  surprised  to  learn  from  a  report  of  Scholvein15  that  in 
examining  German  chloroform  he  has  frequently  met  with  samples 
that  gave  a  distinct  reaction  with  silver  solution  which  he  now  finds 
to  be  referable  to  a  contamination  with  arsenic  The  source  of  the 
arsenic  is  somewhat  difficult  to  determine.  The  action  of  chloride 
of  lime  containing  arsenic  on  the  alcohol  might  give  rise  to  organic 
arsenical  compounds  which  would  pass  over  in  the  distillation ;  but, 
on  the  other  hand,  upon  distillation  of  the  defective  chloroform  the 
arsenic  is  concentrated  in  the  residue.  It  is  also  possible  that  the 
contamination  may  have  been  due  to  the  use  in  the  manufacture  of 
sulphuric  acid  containing  arsenic.  An  important  method  of 
detecting  chloroform,  named  after  Ragsky,  depends  on  the  fact  that 
when  chloroform  vapor  passes  through  a  red-hot  tube  it  evolves 
chlorine  and  hydrochloric  acid.    Luedeking16  has  made  expert- 
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ments  to  determine  the  effect  of  decomposition  upon  chloroform, 
and  reports  that  no  substances  are  thereby  generated  which  would 
vitiate  the  tests  by  the  Ragsky  method.  "  Chloroform  when  it  has 
caused  death  by  inhalation  can  with  certainty  be  detected  in  the 
body  four  weeks  after  death,  and  notwithstanding  its  volatility 
it  is  certainly  retained  in  the  viscera  in  large  amount  during  this 
time." 

As  a  clue  to  the  fate  of  some  portion  of  the  amount  taken, 
Kast17  quotes  results  of  Mylius  to  the  effect  that  when  chloroform 
is  administered  to  a  dog  there  is  a  great  increase  of  sodium  chlo- 
ride in  the  urine  passed  the  next  day.  Kast,  repeating  these  experi- 
ments, found  the  same  increase  of  chloride  after  chloroform  narcosis, 
but  no  such  effect  after  ether. 

Experiments  on  man  yielded  a  like  result.  Chloral  had  no 
such  effect,  but  left  the  body  as  urochloralic  acid.  Greene18  reports 
that  methods  of  separating  chloral  hydrate  from  animal  mixtures 
have  been  studied  by  Tiesenhausen.  In  practicing  extraction  as 
for  alkaloids  the  best  results  were  obtained  by  agitation  with  abso- 
lute ether  and  with  ethyl  acetate. 

From  seventy-five  cubic  centimetres  of  liquid  five  milligrammes 
of  chloral  hydrate  can  be  separated  by  two  agitations,  but  one  mil- 
ligramme remains  unseparated  after  repeated  agitations.  Hof- 
mann's  test  was  found  to  be  the  most  delicate,  detecting  one  sixty- 
thousandth  of  a  gramme.  It  depends  on  the  formation  of  benzo- 
isonitfil,  recognized  by  its  odor  when  an  alcoholic  solution  of  sodium 
hydrate  and  aniline  is  warmed  with  chloral.  In  addition  there  may 
be  employed  the  test  which  gives  a  deep-blue  color  by  the  action  of 
strong  potassium  hydrate  solution  and  a  or  fi  naphthol,  detecting 
one  twenty-four-thousandth  of  a  gram.  The  author  recommends 
the  separation  of  chloral  from  the  gastric  contents  by  agitating  with 
ether.  By  this  means  enough  can  be  had  to  give  results  with  the 
naphthol  reaction.  Distillation  was  necessary  for  the  most  satisfac- 
tory results  when  the  blood  and  urine  were  under  examination. 
The  lungs  and  brains  of  poisoned  animals  gave  no  sign  of  chloral. 

POISONING   BY   CHROMIUM. 

Cases  of  acute  poisoning  from  chromic  acid  and  the  chromates 
are  so  rare  that  it  may  be  well  to  translate  in  brief  the  account  of 
one  presented  by  Tisn6,19 
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A  vigorous  man  aged  45,  had  received  three  applications  of 
chromic  acid  to  a  fungous  growth  on  the  gums  without  any  bad 
result.  At  the  fourth  application  the  dentist,  being  hurried,  used 
the  acid  too  freely,  and  some  of  it  mixed  with  saliva  was  swallowed. 
It  gave  him  no  other  sensation  than  an  acrid  taste  and  a  slight 
burning  in  the  throat.  After  walking  one  hour  he  experienced  a 
severe  pain  in  the  nape  of  the  neck,  followed  by  vertigo  and  some 
nausea,  though  vomiting  did  not  appear  for  half  an  hour.  It  was 
then  abundant  and  painful,  consisting  of  a  ropy,  green  fluid.  Great 
pain  in  the  nucha  persisted  with  vertigo  at  the  slightest  movement 
His  face  was  pale,  extremities  cold,  pulse  thready  and  compressi- 
ble, pupils  slightly  contracted.  There  were  traces  of  the  applica- 
tion in  the  mouth;  the  pharynx  and  the  veil  of  the  palate  had  a 
diffused  red  color.  The  treatment  was  limited  to  milk  and  eggs, 
with  champagne  frappi  as  a  stimulant 

After  some  nine  hours  the  symptoms  were  greatly  ameliorated 
and  copious  urination  occurred.  A  few  drops  of  silver  nitrate  added 
to  the  urine  gave  the  characteristic  red  precipitate  of  chromate  of 
silver. 

Pander20  has  made  a  study  of  the  physiological  action  of  chro- 
mium, using  for  his  experiments  the  double  lactate  of  chromium 
and  sodium.     The  following  is  an  abstract  of  his  researches : — 

Chromic  acid  and  its  salts  produced  both  acute  and  chronic 
symptoms,  salts  of  chromic  oxide  causing  only  chronic  or,  at  most, 
subacute  forms  of  poisoning.  The  chromic  acid  compounds  were 
found  to  be  a  hundred  times  more  toxic  than  those  of  chromic 
oxide.  The  acute  forms  of  poisoning  show  themselves  by  disturb- 
ance of  the  respiration  and  of  the  central  nervous  system  ;  chronic 
forms  affect  the  skin  and  also  the  mucous  membranes  when  air  con- 
taining finely  divided  chromic  oxide  is  allowed  to  come  into  con- 
tact with  them.  The  heart's  action  was  not  directly  affected  by 
any  of  the  preparations.  The  chief  as  well  as  the  earliest  morbid 
changes  appeared  in  the  kidneys  under  the  form  of  parenchyma- 
tous nephritis,  followed  by  the  interstitial  form ;  also  in  the  gastro- 
intestinal tract,  where  inflammation,  ecchymoses,  and  swollen  folli- 
cles were  found.  There  were  also  morbid  appearances  in  the  blood 
and  in  the  spleen.  In  chronic  cases  the  spleen  was  shrunken  and 
the  hepatic  parenchyma  had  a  cloudy  appearance.  Chromium  was 
found  to  be  absorbed  both  when  given  hypodermatically  and  also 
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when  administered  by  means  of  the  gastro-intestinal  tract,  at  least 
when  soluble  compounds  were  employed.  Chromic  acid  prepara- 
tions were  absorbed  with  great  rapidity,  both  by  the  skin  and  the 
stomach.  When  in  very  small  quantities  chromic  acid  and  its  salts 
were  reduced  to  chromic  oxide.  The  elimination  of  chromium 
took  place  mainly  by  the  kidneys,  but  also  to  some  extent  by  the 
liver  and  bowels.  Death  was  caused  in  acute  cases  by  arrest  of 
respiration  and  disturbance  of  the  central  nervous  system;  in 
chronic  cases  by  morbid  changes  in  the  blood,  the  kidneys,  and  the 
digestive  tract.  Pander  was  unable  to  find  any  indication  as  to  the 
value  of  chromium  as  a  therapeutic  agent. 

POISONING    BY   COLCHICINE. 

Butte21  has  studied  the  action  of  fatal  doses  of  various  purga- 
tives on  dogs.  He  found  that  colchicine,  veratrine,  croton-oil,  and 
colocynth  produce  inflammation  and  ulceration  of  the  intestines. 
While  colchicine  and  veratrine  both  cause  hyperemia,  that  due  to 
colchicine  is  more  intense,  leading  to  submucous  ecchymoses ;  it  is 
also  more  extensive,  involving  three-fourths  of  the  small  intestine. 
The  large  intestine  is  inflamed  to  a  slight  extent  only.  The  ulcer- 
ations due  to  colchicine  are  sharply  defined  and  small,  those  of 
veratrine  larger  and  ill-defined.  An  experimental  study  made 
by  Mairet  and  Combemale22  on  cats  and  dogs,  has  demonstrated 
that  colchicine  has  irritant  effects  on  the  kidneys  and  other  organs 
beside  the  intestines. 

It  causes  hyperemia  of  the  joints  and  the  marrow  of  the  bones. 
Although  eliminated  by  various  organs,  the  urine  is  the  chief  outlet. 
Owing  to  the  slowness  of  this  elimination,  relatively  small  doses 
given  at  short  intervals  may  accumulate  to  a  poisonous  degree. 
The  symptoms  are  about  the  same  in  kind,  whether  the  poison  is 
given-  by  the  stomach  or  hypodermatically,  though  they  are  earlier 
and  stronger  in  the  latter  case.  With  respect  to  the  chemistry  of 
colchicine,  important  information  has  been  furnished  by  a  research 
of  Laborde  and  Houde,23  of  Paris.  They  extract  pure  crystallized 
colchicine  in  a  novel  way,  avoiding  the  use  of  mineral  acids  and 
acetic  acid,  alkalies  and  alkaline  earths,  all  of  which  change 
colchicine  into  cotchiceine,  a  much  less  active  principle.  Their  crys- 
tallized product  has  reactions  in  the  main  like  those  of  the  amorph- 
ous variety  commonly  used.     It  does  not  give  a  permanent  green 
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color  to  Draggendorf's  test  with  ferric  chloride.  The  authors 
found  that  this  reaction  occured  with  no  samples  but  those  con- 
taminated with  colchiceine. 

While  colchicine  is  intensely  and  persistently  bitter,  colchi- 
ceine alone  is  not  at  all  so.  Houde  regards  colchicine  as  a  nitro- 
genized  neutral  principle,  C^H^N^O,  from  which  colchiceine  differs 
by  the  absence  of  an  equivalent  of  methyl-alcohol.  He  thinks 
there  is  good  ground  for  considering  colchicine  as  a  meUiyl^colchir 
ceine. 

For  toxicological  researcJies  the  following  process  is  recom- 
mended: The  organs,  well  cut  up,  are  exhausted  by  maceration 
in  alcohol  of  ninety  degrees,  holding  some  tartaric  acid  in  solution ; 
the  spirit  is  distilled  off  in  vacuo ;  the  residue,  after  filtering  out 
the  fatty  substances,  is  shaken  repeatedly  with  chemically  pure 
chloroform ;  and  finally  spontaneous  evaporation  yields  pure  col- 
chicine in  the  amorphous  state.  Although  simple,  the  method  is 
guaranteed  to  be  reliable  and  sensitive.  Most  of  the  poison  is 
found  in  the  stomach,  the  bowels,  the  liver,  and  the  pancreas;  the 
saliva  and  kidneys  contain  least,  while  the  blood  never  shows  a 
trace. 

POISONING   BY   COPPER. 

In  making  an  experimental  critique  on  the  toxic  properties 
of  the  salts  of  copper  Roger24  was  led  to  the  following  conclusions: 
First,  the  salts  of  copper  are  very  toxic  when  injected  directly  into 
the  circulation.  Second,  they  are  not  nearly  so  toxic  when  intro- 
duced into  the  alimentary  canal,  the  difference  being  due  to  the 
fact  that  part  of  the  poison  is  rejected  by  vomiting,  part  is  neutral- 
ized in  the  stomach,  particularly  in  contact  with  glucose,  and  part 
at  last  arrested  and  deposited  by  the  liver.  Third,  they  cause 
paralytic  accidents,  following  in  the  higher  animals  a  regular 
ascending  march,  ending  in  death  by  arrest  of  respiration.  Mus- 
cular contractility  is  rapidly  lost,  but  concomitant  with  troubles 
of  the  nervous  system  which  forbid  that  we  should  consider  copper 
a  poison  to  the  muscles  exclusively.  Moulin25  makes  the  following 
summary:  First,  it  has  not  been  demonstrated  that  large  doses  of 
salts  of  copper  mixed  with  food  have  ever  caused  death.  Second, 
except  perhaps  in  a  case  of  suicide,  acute  poisoning  by  these 
compounds  ought  not  to  occur,  not  only  because  of  their  horrible 
taste,  but  also  of  their  energetic  emetic  properties,  which  suffice  to 
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evacuate  the  stomach.  Third,  medium  doses  in  the  beginning  act 
as  ordinary  emetics  not  followed  by  any  particular  discomfort,  but 
tolerance  is  rapidly  produced  and  the  administration  may  be  con- 
tinued for  six  months  without  danger  to  the  health  either  at  the 
time  or  afterwards.  Fourth,  the  amount  of  copper  necessary  to 
give  a  proper  color  to  green  vegetables  is  absolutely  inoffensive; 
there  is  no  medical  fact  better  established  than  that  of  their  entire 
harmlessness.  These  conclusions  appear  to  justify  the  recent  de- 
cision of  the  New  York  Board  of  Health,26  that  the  following 
goods  are  declared  to  be  exempt  and  permitted  to  be  sold  under 
the  provisions  of  the  act: — 

Canned  peas  or  beans  in  the  preparation  of  which  copper  lias 
been  used,  provided  that  the  proportion  of  metallic  copper  shall 
not  exceed  three-fourths  of  a  grain  per  avoirdupois  pound  of  peas 
or  beans,  equivalent  to  three  grains  of  crystallized  sulphate  of 
copper,  and  that  the  same  be  plainly  stated  on  the  lal>el. 

POISONING   BY  CORROSIVE  SUBLIMATE. 

Owing  to  the  extensive  use  of  corrosive  sublimate  for  antisep- 
tic dressings,  cases  of  poisoning  from  it  of  late  have  become  quite 
common.  Occasionally  the  antiseptic  is  given  by  the  mouth  through 
mistake,  as  in  the  case  of  a  child  aged  three  years  under  the  care  of 
Church.27  The  child's  mother,  a  maternity  nurse,  had  obtained  a 
solution  of  corrosive  sublimate  86  grains  in  the  ounce  to  be  diluted 
to  make  lotions  for  disinfecting  the  hands.  The  child  had  admin- 
istered to  it  one  drachm  by  mistake  for  castor-oil ;  this  is  equal  to 
lOf  grains  of  the  poison.  It  caused  immediate  vomiting,  the  vom- 
ited matter  being  soon  tinged  with  blood.  There  were  intense 
thirst,  drowsiness,  weak  pulse  (180),  temperature  105.6°,  dilatation 
of  the  pupils,  and  twitching  of  the  eyelids  and  eyeballs.  The  urine 
was  suppressed.  There  were  occasional  discharges  of  bloody  mucus 
from  the  bowel.  There  was  no  salivation,  but  profuse  mucous  dis- 
charge from  the  nose.  Death  occurred  twenty-two  hours  after  tak- 
ing the  poison.  Post-mortem  examination  revealed  whiteness  of 
gums ;  a  band  of  intense  congestion  three  inches  wide  along  the 
lesser  curvature  of  the  stomach  ;  duodenum  normal ;  mucous  mem- 
brane of  the  small  intestines  of  a  grayish-yellow  color,  in  the  lower 
part  greenish;  and  in  the  sigmoid  flexure  was  a  patch  of  conges- 
tion about  the  size  of  a  florin. 
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A  chemical  examination  was  made  of  the  mucus  from  the 
nasal  cavity,  the  contents  of  the  stomach  and  duodenum,  serum 
from  the  pleural  cavity,  ejecta  from  the  bowels  six  hours  before 
death,  a  portion  of  the  liver  and  one  kidney,  and  not  a  trace  of 
mercury  could  be  detected.  Either  the  mercuric  chloride  which  had 
caused  death  had  been  dissolved  and  eliminated,  or  had  been  re- 
duced to  minute  globules  of  metallic  mercury,  which  escaped 
notice  at  the  post-mortem  examination. 

The  digestive  organs  are  apt  to  be  profoundly  affected,  even 
in  the  cases  where  the  sublimate  is  absorbed  from  wounds  and 
cavities  not  connected  with  the  alimentary  tract.  This  was  pointed 
out  by  Butte28  in  a  recent  paper.  He  found  that  when  the  poison 
has  been  absorbed  in  sufficient  quantity  diarrhoea  comes  on  a  few 
hours  after  the  dressing  of  the  wound,  at  first  watery  but  after- 
wards  sanguinolent,  and  accompanied  by  tenesmus,  pains  in  the 
rectum,  and  abdominal  colic,  together  with  nausea  and  vomiting. 
Stomatitis  and  salivation  are  rarely  observed.  There  is  albuminu- 
ria, varying  in  degree ;  the  urine  contains  lymphoid  and  epithelial 
cells  with  granular  casts.  There  is  severe  headache,  with  slight 
transient  disturbance  of  the  intellectual  faculties  and  insomnia. 
With  the  mind  clear  to  the  end,  sensation  is  less  acute,  the  sight 
becomes  dim,  the  pulse  is  weaker,  the  pupils  contract,  the  temper- 
ature falls,  and  erythema  appears,  often  in  a  very  exaggerated  form. 
The  most  important  lesions,  are  found  in  the  alimentary  canal,  es- 
pecially in  the  large  intestines.  The  inflammation  is  generally  lim- 
ited to  the  colon.  There  is  violent  hyperemia  of  the  mucous  mem- 
brane, and  the  epithelium  may  be  easily  detached;  the  mucous 
membrane,  which  is  superficially  necrosed  in  some  parts,  is  in 
others  covered  with  a  diphtheritic  coating  infiltrating  the  under- 
lying layers.  Characteristic  lesions  are  also  found  in  the  kidneys. 
These  organs  show  the  changes  of  acute  parenchymatous  nephritis. 
At  the  periphery  and  in  sections  striae  are  seen  of  irregular  size 
and  of  a  yellowish-white  hue,  composed  of  deposits  of  amorphous 
masses  of  oxalate  of  lime,  in  the  hooked  tubules.  Salkowsky  suc- 
ceeded in  producing  these  lesions  experimentally  in  rodents.  Pre- 
vost  showed  that  the  calcareous  deposits  were  caused  by  the  decal- 
cification of  the  bones,  which  in  this  form  of  poisoning  lose  as  much 
as  9  or  10  per  cent,  of  their  solid  constituents.  The  peritoneum  is 
sometimes  slightly  injected.    The  liver  is  generally  pale  and  anaemic. 
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The  other  organs  are  unaffected  excepting  the  brain,  which  in  an 
experiment  of  DoUris  was  found  to  be  slightly  congested.  The 
course  and  duration  of  the  affection  are  variable.  In  some  cases 
the  patient  after  a  time  gets  quite  weU,  whilst  in  others  death 
occurs  in  from  three  to  fourteen  days. 

So  numerous  are  the  deaths  now  reported  from  the  antiseptic 
use  of  the  sublimate  that  it  is  not  surprising  to  read  from  Fleisch- 
mann29  an  appeal  to  the  profession  to  cease  its  use  in  obstetric 
practice.  In  a  recent  case  of  his  two  injections  were  given  at  the 
time  of  examination. 

The  second  was  soon  followed  by  severe  abdominal  pain, 
serous  diarrhoea,  and  vomiting  of  bile.  In  six  days,  after  showing 
certain  characteristic  symptoms  of  mercurial  poisoning,  the  woman 
died,  in  the  mean  time  having  been  delivered  without  difficulty. 
The  autopsy  revealed  spongy  and  swollen  gums,  ulcers  of  the 
tongue  and  pharynx  and  ascending  colon,  with  acute  parenchyma- 
tous nephritis. 

It  has  been  generally  believed  that  the  administration  of 
potassium  iodide  facilitates  the  elimination  of  the  poison  in  cases 
of  chronic  mercurialism. 

It  is  not  easy  to  reconcile  this  to  the  results  obtained  by 
Souchow,30  who  found  that  when  a  patient  took  potassium  iodide 
in  conjunction  with  the  mercurial  the  elimination  of  mercury 
commenced  later,  and  the  quantity  eliminated  was  relatively  less 
than  when  the  mercurial  was  given  alone.  Again,  it  was  less 
daily  if  the  iodide  was  given  after  the  mercurial  course. 

In  fact,  the  iodide  appears  to  retard  instead  of  hastening  the 
elimination  of  mercury,  and  seems  to  be  worse  than  useless  for 
chronic  mercurialism. 

The  solubility  of  poisons  is  sometimes  of  importance  in  legal 
chemistry.  It  is  reported  that  Stuetz31  has  found  that  by  adding  7  J 
grains  of  citric  acid  to  each  quart  of  water  used  in  making  solution 
of  bichloride  of  mercury  there  would  be  no  reduction  of  the  Hg  Clg, 
and  also  no  precipitate  when  albuminoid  solutions  are  admixed. 

For  dissolving  corrosive  sublimate  distilled  water  only  should 
be  used,  as  by  natural  hard  water  the  oxychloride  is  precipitated 
out  In  making  the  ordinary  solution  of  1  part  in  1000  over 
80  per  cent,  of  the  sublimate  may  thus  be  lost,  and  the  solution 
contain  but  1  in  5000  parts  in  reality. 
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Lctulle's3*  investigations  go  to  show  that  localized  mercurial 
palsies  are  due  to  circumscribed  lesions  of  peripheral  nerves.  In 
mercurial  palsies  the  electro-contractility  is  unimpaired,  there  is 
no  atrophy,  and  the  tendon  reflexes  persist.  In  these  respects  they 
are  unlike  head  palsies. 

The  lesion  caused  by  mercury  is  a  progressive  destruction  of 
the  myelin  with  preservation  of  the  axis  cylinder.  The  trophic 
changes  are  pigmentary  and  periaxile. 

POISONING   BY   HYDROGEN   SULPHIDE. 

The  untoward  effects  sometimes  following  the  use  of  Bergeon's 
method  of  administering  this  gas  give  peculiar  interest  to  the  re- 
searches of  Julius  Pohl.33  He  injected  into  the  lymph-sac  of  frogs 
a  neutral  solution  of  sodium  sulphide,  which  he  used  as  represent- 
ing the  form  taken  by  hydrogen  sulphide  when  absorbed  into  the 
blood.  This  produced  narcosis,  paralysis,  slow  and  feeble  action 
of  the  heart,  stopping  in  diastole.  Injected  into  the  jugular  veins 
of  rabbits  it  caused  cerebral  convulsions  or  paralysis,  labored  res- 
piration, lowered  blood-pressure,  and  death.  The  blood  was 
darkened,  but  still  showed  oxyhemoglobin  and  nosulpMicemoglobin. 
Further  experiments  tend  to  the  conclusion  that  these  effects  were 
not  due  to  oxidized  products,  nor  to  the  reduction  of  the  haemo- 
globin, but  probably  to  the  direct  action  of  the  sulphide  on  the 
tissues. 

POISONING   BY   LEAD. 

Ill  examining  portions  of  the  bodies  of  two  persons  who  died 
suddenly  from  lead-poisoning,  Blyth34  has  obtained  quantitative 
results  of  some  interest.  In  one  case  he  separated  from  the  liver 
lead  as  sulphate  one-third  of  a  grain,  from  one  kidney  about  one- 
thirteenth  of  a  grain,  and  from  the  brain  an  appreciable  amount. 
In  the  other  case  he  estimated  that  the  cerebrum  contained  about 
a  grain  and  a  half  of  lead  calculated  as  sulphate,  and  the  cerebel- 
lum about  one-quarter  of  a  grain.     Further  he  remarks: — 

"  There  has  hitherto  been  no  reasonable  hypothesis  to  explain 
the  profound  nervous  effects  of  the  assimilation  of  minute  quantities 
of  lead,  but  if  it  is  allowed  that  lead  forms  definite  compounds  with 
essential  portions  of  the  nervous  system,  it  may  then  be  assumed 
that  in  effect  it  withdraws  such  portions  from  the  body;  in  other 
words,  the  symptoms  are  produced  not  by  poisoning  in  the  ordinary 
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sense  of  the  term,  but  rather  by  destruction, — a  destruction  it  may 
be  of  important  nerve-centres." 

Dercum35  has  reported  a  case  presenting  some  remarkable  fea- 
tures. The  lady,  aged  forty,  suffered  from  nervousness,  insomnia, 
general  pruritus,  and  small  patches  of  eczema.  She  had  loss  of 
appetite  and  extreme  weakness.  There  was  no  paralysis  nor 
sensory  impairment,  but  occasional  colicky  pains,  exaggeration  of 
the  knee-jerk,  and  a  short,  faint-blue  gingival  line  of  doubtful  sig- 
nificance. Notwithstanding  the  absence  of  characteristic  signs  of 
plumbism,  Marshall  obtained  from  400  c.  c.  (ftxiv.)  the  relatively 
large  amount  of  5.2  milligrammes  (0.08  grain)  of  metallic  lead. 
There  were  evidences  of  the  presence  of  lead  in  the  saliva  and  the 
perspiration.  That  lead  is  not  more  frequently  found  in  the  urine 
of  cases  of  plumbism  is  probably  due  to  superficial  methods  of 
analysis.  A  proper  analysis  is  so  tedious  and  expensive  that  few 
inquirers  care  to  work  in  this  field. 

Putnam™  has  had  made  eighty-six  urine-analyses  for  lead  in 
the  healthy  and  sick,  with  the  result  of  finding  lead  present  in  the 
surprising  number  of  forty-eight  cases.  But  as  most  of  these  cases 
were  chosen  because  of  their  exposure  to  lead  by  occupation  or 
otherwise  he  makes  allowance  for  this  fact,  and  concludes  that, 
so  far  as  these  figures  are  a  guide,  in  not  more  than  fifty  per  cent, 
of  the  community  at  large  can  lead  be  detected  in  the  urine.  The 
exceedingly  delicate  method  of  analysis  may  have  a  value  in 
accounting  for  this  remarkably  high  estimate.  It  was  first  devised 
in  its  present  form  by  Professor  Wood,  of  Harvard  University. 
The  patients  took  five  or  ten  grains  of  potassium  iodide  three  times 
daily  for  four  or  five  days,  and  then  collected  a  quart  of  urine  which 
was  acidified  with  acetic  acid  and  sent  for  examination.  By 
Wood's  method  the  analyst  first  evaporates  the  urine  to  dryness 
and  fuses  it  in  a  crucible  with  a  little  pure  nitre  till  it  becomes 
white.  When  the  crucible  is  cool,  dilute  H  CI  is  added  hot  to 
extract  the  residue.  It  is  then  filtered  and  the  filtrate  treated  with 
ammonia  to  alkaline  reaction  to  precipitate  the  phosphates  and 
iron.  Ammonium  sulphide  is  added  at  the  same  time  to  throw 
down  the  lead  and  iron  as  sulphides.  This  is  washed  three  times 
by  decantation  with  hot  water;  then  water  acidified  with  H  CI 
is  added  and  the  whole  allowed  to  stand  until  the  next  day.  It  is 
then  filtered  through  a  small  filter,  the  filtrate  rejected,  and  the 
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residue  washed.  A  little  pure  nitric  acid  is  then  added  drop  by 
drop  to  dissolve  the  sulphide  of  lead  left  on  the  filter  and  carry  it 
through  as  nitrate.  .  This  filtrate  is  collected  in  a  watch-glass, 
evaporated  to  dryness,  and  the  final  test  made  by  adding  a  drop  of 
water  and  a  crystal  of  potassium  iodide.  The  production  of  a 
yellow  precipitate  denotes  lead. 

In  a  survey  of  the  eighty-six  persons  whose  urine  was  studied 
Putnam  finds  worthy  of  note,  first,  that  the  urines  of  persons 
known  to  be  in  perfect  health  were  almost  all  free  from  lead; 
second,  that  in  neurasthenia  and  epilepsy  the  cases  in  which  lead 
was  found  were  in  a  decided  minority;  third,  that  in  proportion  as 
these  nervous  symptoms  were  associated  with  organic  disease  the 
number  of  lead  cases  increased;  fourth,  that  among  the  cases  of 
organic  disease  those  in  which  lead  was  found  with  the  greatest 
regularity  were  cases  presenting  symptoms  of  chronic  diffuse 
neuritis  and  chronic  myelitis,  especially  of  the  motor  tracts  of  the 
spinal  cord;  fifth,  that  those  which  presented  the  least  sign  of 
cachexia  were  those  in  which  lead  was  not  present;  sixth,  that  the 
cases  of  progressive  muscular  atrophy  showed  no  lead. 

David  8.  Stewart37  has  made  an  analysis  of  64  pronounced 
cases  of  lead-poisoning  traced  to  the  consumption  of  cakes  dyed 
with  lead  chromate. 

He  states  that  these  are  probably  but  a  small  part  of  the  whole 
number  affected;  subsequent  investigation  has  brought  numerous 
other  cases  to  light  and  convinced  him  that  many  still  exist 
unrecognized.  There  seems,  indeed,  little  doubt  that  much  sick- 
ness and  many  deaths  in  the  past  attributed  to  other  causes  were 
due  to  lead-poisoning  introduced  through  the  products  of  the 
bakery. 

Most  of  the  64  cases  analyzed  exhibited  some  of  the  ordinary 
symptoms  of  plumbism,  such  as  cachexia,  colic,  arthralgia,  with  the 
blue  line  on  the  gums,  and  lead  was  found  in  the  urine  of  all  the 
samples  tested  by  Leffmann.  The  following  summary  is  in  part 
verbatim: — 

The  saturnine  cachexia  was  present  in  78.21  per  cent.  (50)  of 
the  cases,  while  the  remaining  14  exhibited  a  more  or  less  sallow 
hue  of  skin.  Emaciation  was  present  in  all  who  had  been  affected 
for  several  months.  Pronounced  neurasthenic  symptoms,  associated 
with  the  various  phenomena  denominated  lead-cachexia,  as  well  as 
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those  symptoms  indicative  both  of  disordered  primse  viae  and  the 
specific  action  of  the  metal  on  the  gastro-intestinal  apparatus,  in  a 
large  number  antedated  for  a  considerable  period  the  development 
of  marked  symptoms  of  plumbism. 

Colic  was  present  in  76.56  per  cent.  (49),  and  60.93  per  cent. 
(39)  exhibited  all  the  phenomena  of  pronounced  lead-colic.  Fre- 
quent vomiting  of  a  greenish-yellow  or  greenish  hue  was  present  in 
79.68  per  cent.  (51)  of  the  64;  it  occurred  particularly  in  those 
affected  with  colic,  though  it  seems  to  have  been  a  constant  symp- 
tom in  a  minority  in  whom  colic  was  totally  absent.  Though  the 
symptoms  of  many  of  the  64  superficially  suggested  acute  poison- 
ing, it  was  ascertained  by  careful  inquiry  that  all  had  shown  prior 
to  their  supposed  acute  outbreak  at  least  some  slight  indications 
of  chronic  poisoning. 

Arthralgia,  the  pains  of  which  were  worse  at  night  and  totally 
unaccompanied  by  evidences  of  inflammation,  was  present  in  73.43 
per  cent.  (47),  and  affected  most  often  and  severely  the  flexor  surfaces 
of  the  knees  and  ankles  and  the  flexor  muscles  about  these  joints. 
Paralysis  of  the  extensor  muscles  of  the  forearm  occurred  in  only 
two  cases.  In  both  it  was  bilateral  and  complete.  In  three  other 
cases  slight  ataxia  of  these  muscles  was  present,  but  paralysis  did 
not  occur.  Headache  was  present  in  73.47  per  cent.  (47),  in  43  of 
which  it  was  so  constant  and  severe  as  to  indicate  involvement  of 
the  deep  cranial  structures,  although  in  many  of  these  cases  no 
other  symptoms  of  encephalopathy  appeared.  Encephalopathy  was 
present  in  23.43  per  cent.  (15);  in  17.18  per  cent.  (11)  it  was 
manifested  as  eclampsia ;  in  2  (3.12  per  cent.)  as  delirium ;  in  1  as 
a  modification  of  the  delirious  form,  melancholia  with  accom- 
panying hallucinations  and  delusions ;  and  in  1  as  coma.  The 
eclamptic  seizures  were  of  epileptiform  type,  and  were  preceded  in 
10  of  the  11  cases  for  days  or  weeks  by  other  manifestations  of 
saturninism,  such  as  cachexia,  colic,  arthralgia,  or  severe  continu- 
ous headache ;  and  in  at  least  5  of  these  they  occurred  primarily 
during  or  immediately  subsequent  to  an  attack  of  colic  and 
arthralgia.  In  at  least  4  of  the  10  excruciating  cephalalgia  pre- 
ceded for  several  days  their  outbreak.  The  convulsions  were  in 
all  general,  severe,  and  in  several  violent.  Their  duration  was 
longer  than  that  of  idiopathic  epilepsy,  the  clonic  stage  often  con* 
turning  upward  of  a  half-hour,  during  wfr"v  the  tongue  was  known 
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to  be  bitten  in  at  least  6,  The  intervals  in  the  8  fatal  cases  were 
exceedingly  brief,  the  convulsions  rapidly  recurring  until  death 
took  place  in  from  eight  hours  to  four  days.  In  these,  too,  after  the 
first  few  seizures  consciousness  was  entirely  lost  and  stupor  or  coma 
persisted  until  dissolution.  In  only  1  of  the  11  was  he  able  to 
discover  that  an  aura  preceded  the  convulsive  attack.  In  this  1  it 
preceded  only  3  spasms  out  of  several.  In  7  of  the  11  he  discov- 
ered the  probable  time  existing  between  the  first  exposure  and  the 
appearance  of  the  convulsions,  during  which  lead  was  constantly 
injested.  In  one  it  was  15  days,  32  in  another,  and  33  in  a  third; 
2£  months  in  a  fourth,  4  months  in  a  fifth,  and  4§  months  in  a 
sixth ;  these  were  all  members  of  one  family.  In  a  seventh  it  was 
about  2^  months.  Histories  of  a  number  of  these  cases  are  given  in 
this  and  a  preceding  paper,  to  which  the  reader  is  referred  for  details. 

The  gums  of  89  per  cent.  (57)  of  the  64  showed  the  blue  line, 
and  it  probably  existed  in  6  of  the  remaining  7.  In  these  57  it 
was  seen  in  all  stages  of  its  development,  from  a  number  of  bluish- 
black  dots  or  a  faint  streak  of  like  color  limiting  the  margin  of 
mucous  membrane  grasping  the  neck  of  a  single  tooth  to  a  deep 
dyeing  of  the  whole  labial  surface  of  much-retracted  and  hemor- 
rhagic gums. 

Of  five  women  who  exhibited  symptoms  of  plumbism  during 
gestation  none  aborted.  All  at  full  term  gave  birth  to  living  chil- 
dren. 4  of  these  5  infants  had  convulsions  within  2  months  after 
birth,  in  which  2  died. 

The  mortality  in  the  64  is  12.5  per  cent.,  the  8  deaths  being 
among  the  eclamptic  cases,  making  a  death-rate  in  the  latter  of 
72.72  per  cent. 

In  the  viscera  of  all  of  the  5  fatal  cases  examined  by  Drs. 
Reese  and  Leffmann  lead  was  found,  and  in  4  in  notable  quantities. 

Lead  chromate  has  hitherto  been  thought  very  slightly  soluble 
in  the  intestinal  juices.  Recently  Dr.  Leffmann  ascertained  by 
experiment  that  it  is  freely  soluble  in  very  dilute  solutions  of  ordi- 
nary household  vegetable  acids,  in  very  dilute  hydrochloric  acid, 
and  in  solutions  of  hydrochloric  acid  and  pepsin. 

POISONING   BY  OPIUM. 

Certain  symptoms  are  apt  to  be  found  in  every  case  of  pro- 
found narcosis  from  opium  in  the  adult,  such  as  lividity  of  coun- 
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tenance,  subnormal  temperature,  dry  mouth  and  tongue,  free  per- 
spiration, spasms  more  or  less  general,  incontinence  of  urine, 
dyspnoea,  and  tracheal  rales.  In  addition  to  these  a  case  of 
Scheiber's38  presented  some  unusual  symptoms,  due  perhaps  in  part 
to  her  neurotic  temperament.  A  woman,  aged  54,  took  for  severe 
neuralgia  ^  of  a  grain  of  morphine  hypodermically.  The  narcosis 
lasted  forty-eight  hours,  but  for  six  weeks  the  patient  exhibited 
aphasia,  agraphia,  alexia,  entire  amnesia  with  disturbances  of  mind, 
evinced  by  irritability,  childishness,  and  illusions.  She  had  at  the 
same  time  a  bed-sore  on  the  buttock.  The  neuralgia  disappeared 
along  with  the  chief  nervous  symptoms  after  galvanization  had 
been  used  for  eight  days.  According  to  Scheiber  the  symptoms 
must  be  ascribed  to  the  morphine  and  consequent  cerebral  hyper- 
emia and  capillary  apoplexy. 

The  absence  of  morphine  from  the  urine  of  subjects  poisoned 
by  it  need  not  raise  a  doubt  of  the  fact  of  poisoning.  According 
to  Greene,39  Julius  Donath  has  not  been  able  to  find  morphine  in 
the  urine  of  a  morphiomaniac,  who  in  forty-eight  hours  took  one 
and  a  half  grams  (23  grains)  of  morphine  hypodermically. 

In  another  case,  after  an  injection  of  thirty-six  centigrammes 
(5|  grains)  of  morphine,  sulphuric  acid  was  sought  in  vain. 

The  least  amount  of  morphine  that  could  be  detected  after 
addition  to  the  urine  was  two-tenths  per  thousand.  Donath's  pro- 
cess consisted  in  treating  a  litre  of  urine  with  a  little  hydrochloric 
acid  and  evaporating  to  one  hundred  and  fifty  cubic  centimetres, 
precipitating  with  iodide  of  potassium  and  mercury  and  decompos- 
ing the  precipitate  in  water  acidulated  with  hydrochloric  acid  by 
hydrogen  sulphide ;  the  solution  was  concentrated,  neutralized  with 
ammonia,  and  evaporated  to  dryness,  the  residue  extracted  with 
hot  alcohol,  the  extract  evaporated  to  dryness,  redissolved  in  hot 
water  containing  a  little  hydrochloric  acid,  and  the  solution  allowed 
to  stand  twenty-four  hours  after  neutralization  with  ammonia ;  the 
morphine  then  crystallizes. 

Among  the  easily  performed  tests  for  morphine,  the  Mmiiteur 
du  Pratkien  recommends  the  following  as  showing  the  presence 
of  the  alkaloid  in  quantities  not  less  than  1-200  grain :  To  a  solu- 
tion of  the  suspected  substance  add  a  few  drops  of  sulphuric  acid 
and  a  few  drops  of  solution  of  sodium  sulphate.  The  mixture 
must  then  be  heated  in  a  porcelain  crucible  until  sulphuric  vapors 
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begin  to  appear.  It  is  then  cooled  rapidly,  and  if  morphine  is 
present  it  will  turn  deep  violet.  If  heated  farther  the  mixture  be- 
comes brown ;  then  if  cooled  and  moistened  with  a  few  drops  of 
water  it  turns  to  a  bright  red.  The  addition  of  more  water  causes 
a  change  to  pale  green.  If  an  equal  bulk  of  chloroform  be  well 
shaken  with  this  green  liquid,  the  chloroform  takes  a  bright-blue 
color. 

Our  knowledge  of  the  histological  changes  induced  by  poison- 
ous doses  of  morphine  is  as  yet  very  incomplete.  Pilliet40  has 
lately  made  an  experimental  study  of  the  lesions*  of  subacute  mor- 
phine poisoning.  Having  administered  daily  for  a  number  of  days 
10  centigrammes  of  morphine  to  some  dogs,  he  found  in  two  instances 
lesions  of  the  liver  and  the  brain.  In  the  liver  there  was  fatty 
degeneration  ranging  from  infiltration  of  the  cells  by  fine  drops  to 
complete  fatty  transformation.  The  cells  of  the  gall-bladder  were 
fatty.  There  were  no  signs  of  embryonic  proliferation  in  thejnain. 
Sections  of  the  convolutions  were  compared  with  corresponding 
regions  removed  from  healthy  dogs,  and  were  found  to  present 
numerous  tracks  of  granular  bodies  which  penetrated  into  the  sub- 
stance of  the  brain,  and  simple  atrophy  or  fatty  degeneration  which 
had  destroyed  numbers  of  the  large  cells. 

On  the  whole  these  observations  give  very  little  definite  infor- 
mation except  to  confirm  the  old  view  that  the  pathological  effects 
of  morphine  are  due  to  no  specific  lesion.  Histological  changes 
similar  to  those  discovered  by  Pilliet  have  been  produced  in  these 
organs  by  other  alkaloids,  and  also  by  some  mineral  poisons. 

In  examining  the  medical  periodicals  of  the  past  year  atro- 
pine will  be  found  to  hold  a  prominent  place  among  the  agents 
credited  with  having  cured  different  cases  of  opium-poisoning  by 
physiological  antagonism.  The  list  includes  one41  relieved  by 
amyl  nitrite  after  belladonna  had  failed;  one48  that  recovered 
under  gelsemium  and  strychnia ;  two  related  by  Stadler,43 
treated  by  strychnia;  three  reported  by  Porham44  as  treated 
by  injections  of  sulphate  of  atropine,  with  two  recoveries ; 
one  infant46  recovering  under  atropia ;  one  recovery46  under  atro- 
pine and  apomorphine ;  two  recoveries,  Bremner,47  under  atropine; 
and  one  by  McPherson,48  under  atropine.  The  reports  of  the 
benefits  from  atropine  are  not  uniform.  W.  H.  Thomson  ex- 
presses the  opinion  that  the  cases  in  which  the  opium  narcosis  is 
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really  dangerous  are  those  in  which  belladonna  and  its  alkaloid 
are  useless,  if  not  injurious.  Lenhartz,49  having  failed  with  atro- 
pine in  three  cases,  began  to  question  its  antagonism  to  morphine 
and  the  propriety  of  its  administration. 

To  settle  his  doubts  he  made  a  series  of  experiments  on  dogs, 
beginning  with  a  study  of  the  natural  history  of  opium-poisoning 
when  fatal  doses  were  given  by  injection  to  dogs.  He  found  that 
the  lethal  dose  of  morphine  sulphate  per  kilogram  for  dogs  varied. 
In  a  number  of  cases  the  smallest  fatal  dose  was  0.27  gm.,  but 
recovery  took  place  in  one  instance  after  0.46  gm.  had  been  taken. 
A  diminished  frequency  of  the  pulse  and  Ipwered  blood-pressure 
were  constant  phenomena,  whether  the  dose  was  large  or  small. 
The  fetal  cases  succumbed  to  arrest  of  respiration,  due  to  tetanic 
cramps.  On  the  administration  of  atropine  some  of  the  symptoms 
were  antagonized.  There  was  instant  dilatation  of  the  pupils, 
quickening  of  the  pulse,  and  an  increase  of  blood-pressure.  The 
two  effects  last  named  could  be  produced  as  well  by  cutting  both 
vagi  In  none  of  the  experiments  did  atropine  have  any  effect  on 
the  dangerous  symptoms,— -cramps  or  convulsions  resembling  those 
produced  by  strychnine.  It  did  not  prevent  their  occurrence,  and 
hence  he  holds  that  its  antagonism  is  limited  and  of  no  real  value 
in  the  most  serious  cases. 

Lenhartz,  in  considering  the  whole  question  again  from  a 
clinical  standpoint,™  has  collected  132  cases  of  opium-poisoning, 
of  which  59  were  treated  by  belladonna  or  its  alkaloid.  Seven- 
teen thus  treated  died,  making  a  mortality  of  28.8  per  cent. 
Seventy-three  cases  were  treated  without  belladonna  or  atropine, 
but  in  general  by  stimulants  and  cold  baths.  Eleven  thus  treated 
died, — a  mortality  of  15  per  cent.  By  comparison  of  the  mortality 
'we  learn  that  the  method  of  treatment  by  atropine  was  loss  suc- 
cessful than  by  stimulants.  It  appears  to  injure  by  increasing  the 
heart-depression  already  brought  about  by  opium. 

Careful  analysis  of  the  observations  made  of  these  cases  leads 
him  to  the  conclusions  that  the  condition  of  the  pulse  in  opium- 
poisoning  is  variable ;  acceleration  is  most  often  present ;  less  fre- 
quently weakness  and  irregularity.  Respiration  is  generally 
retarded;  changing  respiration,  somewhat  accelerated,  is  not  un- 
common. Convulsions  are  more  common  than  generally  supposed ; 
they  usually  occur  among  adults.     The  condition  of  the   pupil 
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agrees  with  the'  statement  of  Orfila,  that  in  nineteen  out  of  twenty 
cases  contracted  pupils  were  present.  His  important  practical 
inferences  have  been  stated  as  follows : — 

The  physiological  antagonism  between  atropine  and  morphine 
is  not  established  by  a  single  authentic  observation. 

The  use  of  atropine  is  not  to  be  considered  a  means  from 
which  even  an  improvement  in  the  symptoms  of  opium-poisoning 
may  be  expected. 

The  principle  of  antidoting  a  poison  by  the  use  of  another 
poison  like  atropine  results  in  unreliable  dosage,  which  has  been 
productive  of  great  injury. 

The  circumstance  that  cures  have  followed  the  use  of  atropine 
does  not  prove  the  positive  value  of  the  method. 

The  prognosis  of  opium-poisoning  depends  upon  tho  use  or 
neglect  of  a  rational,  non-antidosage  system  of  treatment. 

The  use  of  forced  respiration  through  the  incised  treachea  to 
tide  a  poisoned  animal  over  the  dangerous  period  until  the  opium 
was  eliminated  is  not  new.  Lately  it  has  been  applied  success- 
fully to  man,  as  in  the  case  of  Dr.  Laenger,  who  was  thus  saved 
from  suicide ;  and  in  a  case  related  by  Dr.  Fell.51  In  Fell's  case 
the  trachea  was  opened  for  the  introduction  of  a  tube  furnished  with 
valves,  through  which  air  was  forced  into  the  lungs  for  over  two 
hours,  during  which  the  power  to  affect  natural  respiratory  move- 
ment was  suspended.  When  forced  respiration  was  begun  the 
arterial  blood  flowing  from  the  wound  was  of  a  dark,  coffee  color, 
indicating  very  imperfect  aeration.  While  the  mechanical  respi- 
ration was  in  progress  the  blood  plainly  showed  the  restoration  of 
oxygenation  by  the  change  to  a  bright  red.  At  the  same  time 
movements  in  the  limbs  were  noticed,  but  normal  respiratory  acts 
were  not  established  for  two  hours  and  a  half. 

POISONING    BY    PHOSPHORUS. 

In  studying  the  effects  of  phosphorus  on  employes  of  match- 
factories,  Dr.  J.  Ewing  Mears52  was  led  to  conclude  that  necrosis 
of  the  jaw  is  a  local  expression  of  the  constitutional  condition  pro- 
duced by  inhalation  of  the  vapor  of  phosphorus  and  its  introduc- 
tion by  minute  particles  transferred  from  the  hands  to  the  food. 
The  quantities  of  the  agent  are  so  small  that  acute  symptoms  do 
not  appear,  but  gradually  there  is  induced  a  disintegration  of  the 
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red  blood-corpuscles  and  fatty  degeneration  of  the  arterial  coats. 
He  found  that  this  toxic  condition  preceded  the  jaw-disease,  which 
did  not  supervene  until  after  several  years'  exposure.  Examination 
of  the  jaws  of  operatives  who  returned  to  work  immediately  after 
extraction  of  teeth  showed  immunity  from  attack  in  the  periosteal 
tissue  thus  exposed.  In  one  such  case  necrosis  did  not  appear 
until  three  months  after  his  factory  labor  had  ceased.  Dr.  Mears 
thinks  that  the  conditions  under  which  experiments  have  been 
made  on  animals  to  prove  the  connection  between  the  disease  and 
direct  exposure  of  the  periosteal  and  perialveolar  tissues,  are  not 
similar  to  those  surrounding  operatives  in  match-iactories.  The 
antidotal  powers  of  turpentine-vapor  seemed  to  him  to  be  well 
established  by  his  experience. 

Dr.  Kroenig  has  reported  his  experiments  on  young  dogs 
slowly  poisoned  with  phosphorus.  The  lesions  produced  consist  of 
necrosis  in  the  acini  and  hyaline  degeneration  of  the  liver-cells 
themselves,  of  the  vessels,  and  even  of  the  red  blood-corpuscles. 

In  studying  a  case  of  phosphorus-poisoning  Poleck  (Archiv 
der  Pharmocie)  detected  three  months  after  death  no  free  phos- 
phorus, but  phosphorous  acid  was  found  in  the  contents  of  the 
stomach  and  intestines,  and  in  the  heart,  liver,  kidneys,  and  brain. 

It  would  appear  that  in  fatal  acute  poisoning  by  phosphorus 
the  gastric  juice  is  not  materially  altered ;  the  pepsin  and  hydro- 
chloric acid  are  formed  as  in  health. 

A  poisonous  dose  of  phosphorus  was  given  to  a  dog,™  and  when 
toxic  symptoms  had  fully  developed  a  draught  containing  pepper 
was  introduced  into  the  stomach.  The  dog  was  bled  to  death,  and 
although  the  glands  of  the  mucous  membrane  were  found  in  fatty 
degeneration  the  gastric  contents  were  not  unhealthy.  A  similar 
result  was  obtained  from  another  dog,  which  six  days  after  the 
poison  was  given  had  decided  icterus  and  fatty  degeneration  of  the 
stomach  and  liver.  Peptone  and  pepsin  were  found  in  both 
stomachs. 

POISONING   BY   POTASSIUM    BROMIDE. 

The  symptoms  due  to  continued  use  of  any  one  of  the  alka- 
line bromides,  and  known  as  Bromism,  are  of  daily  occurrence,  but 
death  fairly  attributable  to  this  cause  is  very  rare.  Eigner64  reports 
such  a  case  in  a  woman  19  years  of  age,  under  treatment  for  epi- 
lepsy.   Without  medical  advice  she  had  by  increasing  doses  reached 
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the  amount  of  two  tea-spoonfuls  a  day,  which  had  been  continued 
for  several  weeks.  It  was  estimated  that  in  less  than  a  year  nearly 
five  pounds  had  been  taken.  The  patient  became  weak,  nervous, 
wakeful,  slow  of  speech,  and  complained  of  vertigo,  headache,  and 
loss  of  memory.  There  was  salivation,  inflammation  of  mucous 
lining  of  nose  and  gums,  and  fetid  breath.  She  staggered  in  walk- 
ing; all  her  movements  with  the  hands  were  tremulous.  She 
became  delirious  and  died  in  five  days. 

At  the  autopsy  no  lesion  of  the  cerebro-spinal  system  was  dis- 
covered, but  there  was  a  decided  lobular  pneumonia  of  the  lower 
lobe  of  the  right  lung.  It  remains  a  question  whether  the  pneu- 
monia was  not  a  necessary  factor  in  causing  death. 

POISONING    BY   POTASSIUM   CHLORATE. 

When  chlorate  of  potassium  is  given  in  poisonous  doses  gas- 
tro-intestinal  symptoms  are  produced,  accompanied  by  congestion 
of  the  spleen  and  liver.  There  are  vomiting,  abdominal  pain,  and 
loss  of  appetite.  The  urine  is  scanty  and  albuminous,  and  some- 
times delirium,  coma,  and  convulsions  supervene. 

Willie'5  lately  observed  a  case  that  had  taken  50  grams  (771 
grains)  daily  for  a  month.  The  following  symptoms  were  caused : 
Vomiting,  profuse  diarrhoea,  dyspnoea,  weak  heart,  and  cyanosis. 
The  blood  changed  in  color  till  it  resembled  chocolate.  We  may 
account  for  this  change  by  the  view  of  Marchand,66  that  the  chlo- 
rate is  reduced  by  the  blood,  haemoglobin  being  oxidized  to 
methsemoglobin,  and  death  following  as  the  result  of  the  altered 
blood  and  the  disintegration  of  the  corpuscles.  On  the  other  hand, 
the  gastro-intestinal  symptoms  suggest  the  opposing  theory  of 
Stokvis,57  namely,  that  potassium  chlorate  destroys  life,  not  by 
direct  oxidizing  and  disintegrating  action  on  the  blood,  but  partly 
by  gastro-enteritis  such  as  follows  the  administration  of  all  con- 
centrated saline  solutions,  and  partly  by  the  physiological  effects 
produced  by  it  in  common  with  other  potassium  salts. 

Stokvis,  alike  with  Kimmyser,  has  determined  by  a  series  of 
experiments  that  all  of  the  chlorate  taken  appears  unchanged  in 
the  urine  except  a  small  quantity  accounted  for  by  escape  in  the 
faeces,  slow  elimination,  or  experimental  errors. 

This  appears  to  dispose  of  the  theory  of  reduction  of  the 
chlorate,  confirming  the  previous  observations  of  Kabuteau  and 
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von  Mering.  Stokris  further  denies  that  the  chlorate  affects  the 
haemoglobin  in  any  way,  and  asserts  that  the  formation  of  methae- 
moglobin  is  a  putrefactive  post-mortem  change. 

This  latter  view  was  recently  attacked  by  Marchand  *7  in  an 
able  and  convincing  paper  which  arrays  much  evidence  against  it. 
The  cyanosis  constantly  seen  denotes  an  ante-mortem  change  in  the 
blood.  Blood  flowing  from  an  artery  of  a  living  dog  poisoned  by 
potassium  chlorate  sometimes  presents  the  brown  methemoglobin 
color.  The  blood-corpuscles  can  be  seen  in  various  stages  of  disin- 
tegration. The  brown  spleen-pulp  shows  masses  of  disintegrated 
and  discolored  corpuscles. 

Both  in  man  and  in  animals  the  kidneys  present  changes 
identical  with  those  caused  by  hemoglobinuria,  while  Stockvis 
holds  that  the  tubules  are  blocked  up  with  red  corpuscles  and 
albumen  of  hematuria.  Marchand  finds  in  the  tubules  the  char- 
acteristic reddish-brown  granular  casts  of  hemoglobinuria  and 
methemoglobinuria. 

Toxic  gastritis  was  observed  by  Marchand  in  but  one  case, 
and  then  it  seemed  to  him  a  secondary  and  not  a  primary  incident. 
With  respect  to  the  reduction  of  potassium  chlorate,  he  does  not 
argue  with  the  same  force  or  hold  to  his  formerly  expressed  opinion 
with  much  tenacity.  Friedlander  has  met  with  an  acid  reaction 
of  the  blood  in  several  cases  of  this  kind ;  and  Riess58  offers 
the  suggestion  that  the  blood  changes  may  be  due  to  lessened 
alkalinity  brought  about  by  the  chlorate. 

Lenhartz69  supports  Marchand  in  a  record  of  a  case  under  his 
observations,  which  died  with  uremic  symptoms.  There  was 
anuria,  and  the  post-mortem  appearances  denoted  a  blocking  up  of 
the  tubules  by  excreted  hemoglobin  and  methemoglobin  masses. 

POISONING   BY  POTASSIUM  IODIDE. 

Cases  of  death  from  the  use  of  this  substance  are  happily  t 
rare.  In  addition  to  the  one  reported  a  few  years  ago  by  Morrow, 
another  has  been  put  on  record  by  Wolf.80  At  the  outset  it  must 
be  stated  that  the  patient  was  suffering  at  the  time  from  renal  dis- 
ease and  cardiac  hypertrophy.  This  may  go  far  in  accounting  for 
her  unusual  susceptibility. 

The  patient,  a  woman  aged  forty-eight  years,  took  of  a  sam- 
ple, afterwards  proven  to  be  chemically  pure,  six  grains  four  times 
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daily.  After  four  doses  the  face  swelled  and  an  acne  and  a  pem- 
phigoid eruption  appeared,  although  the  medicine  was  now  stopped. 
In  twenty-four  hours  this  eruption  involved  the  mucous  membrane 
of  the  nose,  mouth,  throat,  and  larynx. 

On  the  fourth  day  there  was  diarrhoea  with  stools  moderately 
bloody.  The  blebs  on  the  face,  when  broken,  were  succeeded  by 
deep  ulcers.  In  eight  days  the  patient  fell  into  collapse  and  died. 
No  autopsy  was  made. 

Some  anomalies  of  distribution  in  the  symptoms  of  iodism 
have  been  noted  by  Villar01  and  by  Rice.62  Villar's  case  was  a  man, 
aged  32,  under  treatment  for  a  severe  ulcer  of  the  leg  following  a 
"burn.  Without  a  syphilitic  history,  he  had  enlarged  axillary  glands, 
scars  on  the  neck  left  by  former  suppuration  in  the  cervical  glands, 
and  an  enlarged  spleen.  He  had  never  taken  iodide  of  potassium 
previously.  Three  grammes  (46  grains)  were  given  in  two  doses. 
In  two  hours  after  the  last  dose  there  came  on  sneezing,  vomiting, 
depression,  pain  and  swelling  in  the  parotid  glands,  with  headache. 

The  next  day  there  were  fever,  facial  eruptions  and  parotiditis 
on  both  sides.  The  symptoms  disappeared  rapidly,  as  the  medi- 
cine was  at  once  suspended. 

The  high  degree  of  local  mischief  was  probably  due  to  his 
peculiar  tendency  to  glandular  inflammation. 

The  case  reported  by  Rice  is  one  of  unilateral  iodism,  occur- 
ring in  a  plethoric  elderly  man,  who  had  at  one  time  previously 
some  form  of  mental  derangement.  He  took  for  a  bronchitis  three 
grains  of  the  potassium  iodide  thrice  daily.  In  thirty-six  hours  he 
developed  great  congestion  of  the  vessels  and  swelling  of  the  face, 
especially  on  the  right  side.  The  right  ear  was  leeched  to  relieve 
the  tension.  Coryza  was  also  present,  most  marked  on  the  right 
side. 

POISONING   BY  PTOMAINES. 

Brouardel,63  in  the  name  of  Ogier  and  Minorici,  read  before  the 
Academie  de  Medecine  a  paper  having  as  its  subject  the  ptomaines 
as  causes  of  error  in  toxicological  research.  The  principal  facts 
observed  by  them  are  as  follows:  1.  The  liver  and  the  kidneys 
furnish  residues  that  have  in  general  the  same  reactions.  2.  The 
most  abundant  residues  are  furnished  by  amylic  alcohol  (alkaline 
solution),  and  by  benzine  and  chloroform  (acid  solution).  Petro- 
leum takes  nothing,  or  nearly  nothing,  away  from  alkaline  solutions. 
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3.  In  one  case  only  (a  foetus  of  seven  to  eight  months,  presenting 
no  signs  of  putrefaction)  the  residues  showed  no  alkaloid  reac- 
tion. In  all  the  other  series  more  or  less  of  basic  substances 
were  obtained,  precipitated  by  general  reagents  (much  the  most 
sensitive  of  these  reagents  being  iodide  of  potassium  iodized). 
The  residues  are  considerable  from  viscera  in  which  putrefac- 
tion has  hardly  commenced  (bodies  of  two  to  four  days  in 
summer) ;  more  abundant  from  viscera  in  active  putrefaction  (bodies 
of  eight  to  twenty  days);  beyond  a  certain  limit  of  putrefaction 
(bodies  exhumed  after  two  years  or  more)  the  quantity  of  pto- 
maines evidently  diminishes  conformably  to  the  facts  as  observed 
by  others.  4.  The  tabular  results  of  these  experiments  show  the 
amount  of  confidence  that  may  be  accorded  colored  reactions  in 
the  search  for  vegetable  toxic  bases  and  the  influence  of  ptomaines 
on  the  reaction.  For  example,  perchloride  of  iron  has  never  given 
any  coloration ;  it  is  therefore  a  good  reagent  for  morphine.  Alco- 
holic potash,  after  oxidation  by  nitric  acid,  never  gave  a  violet 
reaction  comparable  to  that  of  atropine.  Nitric  acid  alone  often 
gives  yellow  or  orange  coloration  much  less  intense  than  that 
obtained  with  bracine,  but  capable  of  being  confounded  with  the 
tint  that  would  be  given  by  a  trace  of  morphine.  The  use  of 
reagents  containing  a  large  excess  of  sulphuric  acid  (molybdate, 
vanadate,  selenite,  etc.)  is  rendered  very  uncertain  by  the  presence 
of  ptomaines;  for  mixed  tints  are  obtained,  reddish  or  inclining  to 
violet,  and  very  often  identical  with  those  given  by  sulphuric  acid 
alone.  With  bichromate  of  potash  and  sulphuric  acid,  on  one 
occasion  only,  a  violet  tint  was  obtained  similar  to  that  given  by  a 
trace  of  strychnine;  with  alcoholized  sulphuric  acid  and  perchloride 
of  iron  certain  residues  gave  greenish  tints,  capable  of  being  con- 
founded with  those  of  digitaline  under  similar  circumstances. 
Without  giving  undue  importance  to  these  causes  of  error  it  is 
necessary  to  take  them  into  consideration.  The  tints  due  to  the 
presence  of  ptomaines  are  never  as  decided  and  as  evident  as 
similar  tints  produced  by  vegetable  bases.  Besides,  one  colored 
reaction  does  not  suffice  for  a  decided  conclusion ;  it  is  necessary 
to  consider  the  ensemble  of  the  chemical  and  physiological  facts, 
so  that,  in  fact,  the  chances  of  error  are  very  slight.  The  complete 
purification  of  the  residues  and  the  separation  of  the  ptomaines  are 
for  toxicology  problems  of  the  highest  importance. 
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When  putrefaction  sets  in  the  first  free  ptomaine  that  appears 
is  cholin,  which  in  life  exists  only  as  a  constituent  of  lecithin.'  It 
has  been  found  also  in  hops  and  in  ergot.  It  differs  from  neurin 
in  composition  by  one  molecule  of  H20,  but  neurin  is  far  more 
poisonous.  By  means  of  Brieger's  method  for  the  separation  of 
ptomaines  Schulze"  has  succeeded  in  obtaining  an  alkaloid  like 
cholin  from  lupin  and  pumpkin-seeds.  Not  only  is  its  double- 
gold  chloride  similar  to  that  of  cholin  in  composition,  but  there  is 
a  resemblance  in  physical  properties  also,  and  in  its  behavior  with 
the  usual  group  reagents  for  alkaloids. 

The  same  method  of  isolation  for  the  ptomaines  was  practiced 
by  Ehrenberg64  in  an  investigation  of  sausages  that  had  caused 
several  deaths.  Brieger's  was  found  superior  to  Stas'  process. 
When  received  the  sausages  had  begun  to  decompose,  and  smelled 
of  indol.  No  metallic  poison  was  found.  Then  according  to 
Brieger's  method  the  finely  divided  material  was  digested  in  water 
fully  acidulated  with  H  CI,  filtered,  evaporated,  and  extracted  with 
alcohol.  This  solution  was  precipitated  with  mercuric  chloride, 
the  mercury  thrown  down  by  H2S,  and  the  dissolved  chlorides  pre- 
cipitated as  a  double-platinum  salt  with  Pt  Cl4.  The  organic  bases 
detected  were  cholin,  neuridin,  trimethylamin,  dimethylamin,  and 
methylamin.  Trimethylamin  was  most  abundant,  then  dimethy- 
lamin and  cholin.  It  may  be  possible  that  the  fatal  results  were 
due  to  neurin — a  powerful  poison,  but  so  unstable  as  to  change  by 
decomposition  into  the  di-  and  trimethylamin. 

The  author  ascribed  the  poisoning  to  the  presence  of  all  the 
products  of  putrefaction.  The  view  of  Brieger  is  that  the  very 
poisonous  bases,  such  as  neurin,  are  products  of  certain  stages  of 
decomposition,  and  that  they  are  in  turn  decomposed  by  bacteria 
into  the  methylamins  and  other  less  poisonous  compounds.  On 
the  other  hand  these  salts  of  the  substituted  ammonias  may  be 
products  of  the  action  of  H  CI  on  the  bases  themselves,  which  are 
easily  changed  by  the  mineral  acids. 

Nauwerck  made  cultures  of  the  bacteria  of  the  suspected 
sausage  on  different  tissues,  with  the  result  of  finding  no  organic 
bases  when  blood  was  the  material,  but  when  liver,  intestines,  and 
other  visceral  structures  were  used  they  yielded  to  Brieger's  pro- 
cess the  same  bases  found  in  the  sausage. 

In  a  study  of  poisonous  cheese,  Vaughan66  separated  a  crys- 
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talline  substance  producing  a  poisonous  effect  like  that  of  the 
suspected  cheese. 

This  he  named  tyrotoxicon,  or  cheese-poison.  Extending  his 
inquiry66  he  discovered  the  same  principle  in -milk  which  had  been 
kept  too  long.    His  method  of  isolating  tyrotoxicon  is  as  follows: — 

Having  filtered  the  coagulated  milk,  the  filtrate  was  rendered 
slightly  alkaline  with  potassium  hydrate,  and  then  agitated  with 
ether.  The  ethereal  layer  was  separated,  filtered,  and  allowed  to 
evaporate,  leaving  tyrotoxicon  as  a  crystalline  body  with  a  marked 
odor  and  taste.  Ten  drops  of  a  concentrated  aqueous  solution 
were  given  to  a  young  dog  and  produced  vomiting  and  diarrhoea. 

Vaughan  on  a  later  occasion  found  the  same  poison  in  ice- 
cream that  had  affected  eighteen  persons.  His  latest  studies, 
shared  by  Novie,67  have  resulted  in  the  discovery  that  the  tyro- 
toxicon makes  a  double  salt  with  platinum  chloride,  which  is 
explosive  like  the  double  salt  of  diazobenzol.  Other  chemical 
points  of  resemblance  have  been  noted  besides  a  similarity  in  physi- 
ological effect,  and  have  led  the  author  to  suspect  that  tyrotoxicon 
and  diazobenzol  are  one  and  the  same  thing.  Some  oysters  sus- 
pected of  poisoning  have  yielded  the  same  reactions.  It  was 
observed  that  in  a  few  days  of  decomposition  the  oysters  lost  their 
diazobenzol,  which  goes  to  show  that  this  poison,  like  those  studied 
by  Brieger,  is  unstable,  appearing  at  certain  stages  only. 

POISONING    BY    SILVER. 

Shallenberger68  reports  a  case  of  skin-coloring  from  nitrate 
of  silver. 

The  patient,  aged  forty,  suffering  from  chronic  diarrhoea,  took 
one  third  of  a  grain  three  times  daily  according  to  a  doctor's  pre- 
scription for  a  few  weeks,  and  then  without  further  advice  con- 
tinued the  pills  for  about  two  years.  Her  skin  had  a  very  marked 
dark  metallic  appearance  in  certain  lights  and  a  bright  lustre  in 
others. 

Recent  observations69  made  on  800  silver-workers  in  Berlin 
show  that  all  had  the  coloration  patches.  These  patches  are  round 
or  oval  in  shape,  varying  in  size  from  a  millet-seed  to  a  broad- 
bean.  They  are  anaesthetic  and  occur  principally  on  the  dorsum 
of  the  left  hand.  Only  workers  in  silver  are  thus  affected.  The 
absorption  of  the  metal  seems  to  have  no  effect  on  the  general 
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health.  Microscopical  examination  shows  that  the  patches  are 
caused  by  the  deposit  of  metallic  silver  in  the  tissues.  They  are 
soluble  in  nitric  acid  and  potassium  cyanide.  The  men  affected 
were  invariably  those  who  had  some  ulceration  or  abrasion  of  the 
hands  through  which  the  metal  was  absorbed. 

Tolmatcheff69  records  a  case  of  silver-poisoning  from  repeated 
cauterization.  A  strong  peasant,  aged  58,  had  a  granuloma  at 
the  site  of  a  nail-wound  on  the  sole  of  his  foot.  After  removal 
the  denuded  spot  was  cauterized  with  solid  nitrate  of  silver  and 
the  application  repeated  fifteen  times  in  two  months,  with  supposed 
relief.  On  return  of  the  granuloma  seven  months  after  he  had 
the  same  treatment,  including  fifteen  more  silver  cauterizations 
within  two  months  and  a  half.  About  the  end  of  that  period  the 
man  began  to  lose  flesh  and  strength.  In  a  few  weeks  left  hemi- 
plegia came  on,  the  face  became  of  a  leaden  color,  with  ecchymoses 
under  the  eyelids;  many  brownish-black  spots  of  the  size  of  apple- 
pips  appeared  on  the  cheeks,  forehead,  neck,  abdomen,  hands,  and 
feet;  there  was  a  bluish  line  on  the  gums;  the  sclerotics  became 
discolored;  the  mouth  was  dry  and  had  a  bitter  taste.  Microscop- 
ical examination  of  a  piece  of  the  stained  skin  showed  that  the 
brownish-black  specks  were  situated  mainly  in  the  lower  strata  of 
the  Malpighian  layer  and  in  the  upper  ones  of  the  subcutaneous 
cellular  tissue.  A  month's  treatment  by  tepid  baths,  iodide  of 
potassium,  and  Glauber's  salt  did  not  effect  any  improvement.  It 
was  reckoned  that  the  whole  quantity  of  the  silver  salt  employed 
in  the  case  was  not  more  than  one  drachm  and  a  half. 

POISONING  BY  STRYCHNIA. 

We  find  a  difficulty  in  reconciling  the  investigations  of  Chouppe 
with  the  observations  of  Henderson  on  any  other  basis  than  that 
strychnia  and  antipyrin  affect  man  differently  from  animals. 
Chouppe70  gave  to  the  Soci6te  de  Biologie  his  investigations  tend- 
ing to  show  an  essential  difference  in  the  spasms  as  produced  by 
strychnia  from  those  produced  by  antipyrin.  He  found  that  the 
spasms  due  to  antipyrin  are  much  less  tetanic  than  those  due  to 
strychnia ;  they  are  never  excited  by  external  irritation ;  they  in- 
volve the  respiratory  muscles  to  a  less  extent ;  and  never  give  rise 
to  asphyxia.  When  a  fatal  dose  of  strychnia  is  injected  into  an 
animal  which  is  under  the  influence  of  antipyrin,  strychnine  spasms 
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come  on,  which,  however,  after  a  fresh  dose  of  antipyrin  give  way 
to  antipyrin  spasms ;  these  latter  last  several  hours  without  killing 
the  animal.  He  concludes  further  that  each  of  the  two  agents 
seems  to  weaken  the  action  of  the  other. 

Anrep71  has  found  by  experiment  that  urethan  is  antagonistic 
to  strychnia.  He  thinks  it  superior  to  hydrate  of  chloral  as  an 
antidote  to  convulsive  drugs.  It  is  less  dangerous  and  may  be 
given  in  large  doses  with  perfect  safety.  For  man,  doses  of  four 
to  six  grams  (3j-3jss)  would  be  required  to  overcome  the  poisonous 
effects  of  a  lethal  dose  of  strychnia.  Bockal72  asserts  that  in  the 
dog  paraldehyde  is  a  powerful  antidote  to  strychnia,  though 
strychnia  is  not  an  antidote  to  paraldehyde. 

It  has  been  observed  that  strychnia,  unlike  braeia,  can  be 
precipitated  from  an  aqueous  solution  of  its  sulphate  by  potassium 
ferrocyanide. 

Hoist  and  Beckurts73  propose  a  volumetric  method  based  upon 
this  fact.  They  find  that  if  a  0.5  to  1  per  cent,  solution  of  the 
two  alkaloids,  strongly  acidified  with  hydrochloric  acid,  is  treated 
with  potassium  ferrocyanide  until  a  filtered  portion  of  the  solution 
gives  a  blue  stain  with  ferric  chloride  paper,  the  whole  of  the 
strychnine  is  precipitated  as  acid  strychnine  ferrocyanide,  whilst 
the  brucine  remains  in  solution.  The  amount  of  strychnine  can 
thus  be  determined  by  using  a  standard  solution  of  ferrocyanide, 
244  parts  potassium  ferrocyanide  corresponding  to  334  parts  of 
strychnine. 

POISONING   BY    SULPHURIC    ACID. 

At  the  recent  assizes  at  Liverpool74  Elizabeth  Berry  was  con- 
victed of  poisoning  her  daughter  to  procure  insurance-money.  The 
child  suffered  with  gastric  pain  and  vomiting  of  bloody  matter. 
She  had  also  red  and  blistered  lips.  The  inside  of  the  lips,  the 
gums  and  tongue  had  a  moist,  white  coating,  which  was  not  a  fur 
of  epithelium.  In  about  three  days  the  patient  died,  and  at  the 
post-mortem  the  whitish  marks  in  the  mouth  were  found  changed 
to  a  dry,  brown  appearance  indicating  corrosive  action.  A  black, 
charred  patch  was  found  in  the  cesophagus.  The  stomach  was 
not  charred,  but  both  it  and  the  small  intestines  gave  signs  of 
recent  inflammation. 

On  chemical  analysis  of  the  various  organs  no  poison  was  dis- 
covered.    In  spite  of  this  the  opinion  prevailed  that  sulphuric  acid 
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had  been  given.  As  is  well  known,  this  would  be  compatible 
with  all  the  facts.  Gamier  lately  investigated  a  case  of  undoubted 
sulphuric-acid-poisoning,  and  found  a  trace  of  arsenic  commonly 
present  in  the  commercial  acid,  but  even  from  an  alcoholic  and 
ethereal  extract  of  charred  tissues  obtained  no  reaction  of  sul- 
phuric acid.  The  charred  patches  gave  a  strong  acid  reaction, 
which  from  further  study  Gamier  concludes  was  due  to  phos- 
phoric acid  liberated  from  the  normal  phosphates  of  the  tissues 
by  the  sulphuric  acid.  In  Berlin,  owing  to  the  restrictions 
placed  upon  the  sale  of  common  poisons  and  the  ease  with  which 
oil  of  vitriol  can  be  purchased,  this  latter  is  of  frequent  use  by 
the  suicide.  Mendelssohn75  selects  from  the  annual  number  a 
case  for  special  mention.  A  girl  of  25  took  sulphuric  acid  in 
moderate  amounts,  and,  surviving  the  immediate  effects,  showed 
symptoms  of  gastric  ulcer,  complicated  with  typhoid  fever. 

After  four  weeks  a  marked  change  for  the  better  set  in, 
but  in  the  sixth  week  vomiting  began  again.  As  there  was  evi- 
dence of  pyloric  stenosis,  resection  was  performed  with  a  fatal 
result  in  twelve  hours. 

The  mucous  membrane  was  almost  entirely  destroyed,  and 
the  pylorus  would  allow  only  the  smallest  probe  to  pass. 

POISONING   BY  TIN. 

There  is  now  sufficient  evidence  to  show  that  tin  compounds 
are  poisonous  locally  and  constitutionally.  Having  already  proven 
experimentally  that  tin  may  be  absorbed  and  afterward  found  in 
the  tissues  and  urine,  Ungar  and  Bodlander76  lately  investigated 
the  influence  of  tin  on  the  health.  They  used  for  their  experi- 
ment frogs,  rabbits,  and  dogs,  introducing  partly  by  the  stomach 
and  partly  subcutaneously  stannous  chloride,  the  tartrate  of  tin 
and  sodium,  and  the  acetate  of  tin-triethyl.  They  found  that  even 
the  non-corrosive  salts  of  tin,  when  thus  introduced,  caused  toxic 
symptoms  ending  in  death.  The  results  of  repeating  very  small 
doses  for  some  time  were  like  those  of  other  metals  which  gradu- 
ally undermine  the  health,  sometimes  even  causing  death. 

As  the  acetate  of  tin-triethyl  w&s  far  the  most  poisonous,  the 
conclusion  is  suggested  that  this  compound  acts  as  a  whole,  and 
not  simply  by  virtue  of  the  tin  that  is  in  it.  The  primary  symp- 
toms produced  by  it  were  peculiar,  but  quickly  disappeared,  to 
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be  followed  after  some  days  by  symptoms  plainly  due  to  the  tin 

itself. 
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LEGAL  MEDICINE. 

By  FRANK  WINTHROP  DRAPER,  A.M.,  M.P., 

BOSTON. 


THE   LEGAL   RIGHTS   AND   OBLIGATIONS  OP   MEDICAL   MEN. 

Professional  Secrecy. — In  Great  Britain  and  in  most  of  the 
States  of  this  country,  the  law  recognizes  no  obligation  on  the  part 
of  medical  men  to  guard  as  sacred  the  information  which  is 
imparted  to  them  in  confidence  by  their  patients.  Practitioners  of 
law  are  the  only  persons  in  these  States  who  are  not  compelled  to 
impart  confidential  communications,  when  the  courts  call  for 
testimony  under  oath.  In  Arkansas,  California,  Indiana,  Iowa, 
Michigan,  Minnesota,  Missouri,  Montana,  New  York,  Ohio  and 
Wisconsin,  physicians  are  permitted  by  statute  to  keep  under  their 
own  control  such  facts  of  a  medical  nature  as  have  been  intrusted 
to  them  in  the  privacy  of  the  sick  room,  but  elsewhere  in  the 
United  States  physicians  have  no  such  privileges.1 

In  France,  and  in  most  continental  countries,  however,  this 
state  of  tilings  does  not  obtain.  There,  the  medical  man,  instead 
of  being  punished  for  contempt  of  court  if  he  persists  in  keeping 
inviolate  his  patient's  confidences,  is  held  accountable  for  just  the 
opposite  course ;  and  the  wise  aphorism  of  Hippocrates  that  what- 
ever information  is  acquired  by  the  physician  in,  or  even  outside, 
the  exercise  of  his  profession  should  be  regarded  as  an  absolute 
secret,  has  passed  from  a  tradition  or  custom  into  a  statute  law, 
with  penalties  attached  to  its  infraction. 

To  this  law,  although  the  statute  itself  is  absolute,  there  are 
some  exceptions  in  practice,  the  medical  practitioner  being  absolved 
by  the  judge  from  its  provisions  when  he  knows  of  plots  against 
the  state,  or  against  the  life  or  welfare  of  individuals;  cases,  for 
example,  of  poisoning,  abuse  of  children,  or  criminal  abortion. 
The  general  principle  which  governs  these  exceptions  is  that 
the  first  duty  of  a  physician  is  to  protect  his  patient,  and  if  the 
patient  is  being  poisoned,  or,  as  a  child,  is  ill-treated,  the  medical 
(128) 
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attendant  owes  it  to  his  patient  to  require  the  help  of  the  law  in 
preventing  further  damage.  Prof.  Brouardel2  has  very  fully  dis- 
cussed this  subject  in  a  work  which  presents  the  matter  from  the 
point  of  view  of  French  practitioners. 

One  of  the  immediate  occasions  for  the  discussions  out  of 
which  this  treatise  grew,  was  the  conduct  and  condemnation  of  one 
Dr.  Wattelet,  of  Paris,  who,  fancying  himself  injured  by  certain 
reports  which  were  in  circulation,  wrote  a  letter  to  a  daily  paper, 
explaining  his  conduct  in  relation  to  the  patient,  then  dead,  in  the 
treatment  of  whom  he  was  said  to  have  erred;  his  letter  contained 
allusions  to  the  disease  from  which  the  deceased  had  suffered,  and 
although  there  was  nothing  in  the  revelations  of  a  nature  to  injure 
the  feelings  of  his  patient's  family,  he  was  prosecuted  for  violation 
of  the  code  relating  to  professional  secrets,  and  was  fined  one 
hundred  francs. 

This  case  illustrates  the  rigor  with  which  the  French  law 
concerning  medical  secrecy  is  executed. 

Prof.  Brouardel  discusses  at  considerable  length  the  relation 
of  medical  men  to  life  insurance  companies,  especially  in  connec- 
tion with  this  subject  of  the  disclosure  of  facts  pertaining  to  the 
medical  history  of  patients.  The  companies,  as  is  well  known, 
seek  to  obtain  coveted  information  concerning  the  health  of  appli- 
cants for  insurance,  and  after  the  death  of  insured  persons  they 
make  a  further  raid  upon  the  medical  attendant's  knowledge  of 
his  patient's  personal  history,  by  requiring  among  the  proofs  of 
death  a  certificate  of  the  cause  of  the  death. 

The  author  approves  the  rule  adopted  by  the  Society  of  Legal 
Medicine  of  Paris,  as  follows:  "Physicians  should  always  abso- 
lutely refuse  to  give  certificates  indicating  the  nature  of  the  disease 
to  which  their  clients  have  succumbed;  neither  should  they  reveal 
any  of  the  circumstances  under  which  the  death  occurred."  The 
company's  interests  are,  or  should  be,  sufficiently  guarded  by  its 
medical  examiner,  whose  duty  it  is  to  protect  the  company  from 
imposition  and  from  doubtful  risks. 

The  subject  of  the  obligation  of  medical  men  to  keep  pro- 
fessional secrets  has  engaged  the  attention  of  Italian  physicians 
also ;  and  at  the  last  meeting  of  the  Italian  Medical  Association, 
Prof.  Guelfi8  spoke  forcibly  on  the  subject,  declaring  that  there  are 
cases  in  which  the  physician  is  bound  to  preserve  absolute  secrecy, 
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even  if  he  is  summoned  to  testify  in  court,  and  even  if  he  is  freed 
from  the  obligation  of  secrecy  by  the  parties  interested;  for  exam- 
ple, in  divorce  suits  for  adultery  with  syphilitic  infection  by  one  or 
the  other  of  the  two  persons  contesting.  There  are  other  cases  in 
which  the  attending  physician  ought  not  to  keep  silence;  because 
in  them  the  public  social  welfare  is  of  greater  moment  than  the 
individual  interest;  for  example,  an  investigation  relating  to  the 
health  of  a  betrothed  woman,  or  in  epidemics,  injuries  by  vio- 
lence, cases  of  poisoning.  In  these  cases  the  physician  indeed 
should  take  the  initiative  in  disclosing  the  facts.  In  short,  accord- 
ing to  Guelfi,  medical  liberty  should  be  relaxed,  and  the  limits  of 
professional  secrecy  should  be  restricted. 

In  discussing  the  position  taken  by  Guelfi,  many  members  of 
the  Association  appeared  to  regard  the  question  as  a  moral  rather 
than  a  legal  or  professional  one.  Some,  indeed,  went  so  far  as 
to  call  the  obligation  of  medical  secrecy  an  unjustifiable  moral 
monstrosity,  since  it  often  serves  to  protect  vice  at  the  expense  of 
innocent  victims;  others  demanded  for  themselves  and  their  fel- 
lows complete  freedom  of  action  under  the  guidance  of  conscience. 
The  Association  finally  voted  in  favor  of  the  retention  of  medical 
secrecy,  and  against  the  practice  of  giving  information  concerning 
corporal  lesions. 

There  is  another  contingency  in  which  professional  confidence 
assumes  important  and  sometimes  embarrassing  relations.  Should 
a  physician  or  surgeon  give  information  to  the  police  when  a 
criminal  comes  under  his  care,  and  knowledge  of  the  crime  is 
obtained  by  the  voluntary  and  confidential  avowals  of  the  patient? 
Upon  this  subject  the  Medical  and  Surgical  Reporter  remarks 
editorially  that  "as  a  rule  physicians  should  religiously  guard  the 
secrets  of  their  patients,  and  especially  when  to  reveal  them  would 
expose  the  patients  to  shame  or  punishment.  But  this  rule  can  not 
be  strained  so  as  to  apply  to  the  case  of  a  murderous  fugitive  from 
justice.  A  man  who  breaks  into  the  house  of  a  keeper  of  other 
people's  moneys,  and  makes  an  attempt  upon  his  life  in  order  to 
complete  a  felony,  is  an  outlaw,  and  whatever  pity  a  man  or  a 
physician  might  feel  toward  him  should  be  counteracted  by  the 
pity  he  feels  for  every  law-abiding  citizen.  When  the  consequences 
of  his  crime  bring  a  dangerous  criminal  to  the  notice  of  a  medical 
man,  we  hold  it  to  be  a  duty  that  the  latter  should  disclose  the  fact 
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to  the  proper  authorities,  and  not  hold  back  from  any  false  notions 
in  regard  to  professional  confidences."  Without  question,  this  is 
the  proper  course  to  take. 

The  Physician's  Rights  as  a  Witness. — Mr.  Abrams4  of  the 
Savannah,  Georgia,  bar  has  reviewed  the  law  as  it  relates  to  the 
rights  of  the  physician  as  an  ordinary  and  expert  witness,  and  the 
risks  which  he  runs  upon  his  refusal  to  testily.  He  says: — "A 
physician,  as  such,  is  under  no  obligation  to  the  public  to  testify 
or  give  his  opinion  on  a  subject  with  which  he  is  peculiarly  con- 
versant; because  his  profession,  his  skill  and  knowledge  derived 
from  study  and  experience,  are  essentially  his  own  property,  and 
no  court  can  deprive  him  of  them  without  just  compensation.  In 
this  sense  the  license  to  practice  medicine,  surrounded  as  it  is  by 
numerous  safeguards  for  the  public  welfare,  with  laws  passed  for 
its  proper  exercise,  and  punishments  prescribed  for  their  violation, 
may  be  termed  a  franchise,  and  his  exclusive  property. 

"  The  conclusions  from  numerous  adjudicated  cases  may  be 
stated  as  follows: — First,  a  physician  cannot  be  compelled  to  testify 
to  matters  and  things,  or  give  an  opinion  upon  matters,  derived 
from  his  professional  skill  and  knowledge  alone.  Second,  he  can 
be  punished  for  contempt  in  refusing  to  testify  in  a  case  where  he 
has  witnessed  an  act  and  is  called  on  to  prove  it  in  a  court  of 
justice  even  though  it  involves  professional  opinions;  the  duty 
which  he  owes  to  the  community  in  furtherance  of  public  justice 
requires  it." 

The  urgent  need  of  some  settled  rules,  statutory  or  other, 
which  shall  govern  the  employment  of  medical  experts  and  estab- 
lish their  rights  and  privileges,  is  well  illustrated  in  the  following 
contrasted  cases: — 

"1.  Dr.  F.  H.  Darby,  of  Morrow,  Ohio,  was  summoned  by 
the  State  as  an  expert  in  a  murder  case.  He  refused  to  answer 
the  following  question  unless  paid  a  fee  as  an  expert:  'State 
whether  in  wounds  like  this,  there  would  be  immediate  gaping,  or 
would  the  lips  of  the  wound  for  a  time  remain  in  contact  or  nearly 
so.'  The  judge  declined  to  grant  the  fee  asked,  because  he  held 
that  there  was  no  law  for  it,  and  Dr.  Darby,  for  his  refusal  to  reply, 
was  sent  to  jail  for  contempt  of  court,  and  was  released  only  after 
several  days'  confinement.  He  based  his  refusal  on  the  ground 
that  he  was  asked  to  give  expert  testimony,  and  as  it  was  not 
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claimed  that  he  had  any  personal  knowledge  of  the  case,  the  issue 
was  a  square  one.6 

"2.  In  the  case  of  'State  of  Michigan  vs.  Vanimmans,'  the 
judge  said,  when  a  physician  refused  to  testify  on  the  ground  that 
his  testimony  would  be  expert  testimony: — 'After  many  years" 
experience,  study  and  observation,  I  decide  that  a  physician's 
knowledge  is  his  stock  in  trade,  his  capital,  and  we  have  nc  more 
right  to  take  it  without  extra  compensation  than  we  have  to  take 
provisions  from  a  grocer,  without  pay,  to  feed  the  jury.  The  court 
rules  that  the  witness  is  not  compelled  to  testify.'"6 

SEXUAL  INCAPACITY. 

Eermaphrodism. — According  to  Brouardel,7  a  genuine  her- 
maphrodite is  a  myth.  Hermaphrodism,  so  far  as  it  relates 
to  the  internal  sexual  organs,  has  been  found;  but  its  coex- 
istence with  the  external  attributes  of  both  sexes  is  impossible. 
During  the  first  six  weeks  of  intra-uterine  life  the  foetus  is 
both  male  and  female;  according  to  the  prominence  and  develop- 
ment of  the  gland  of  Midler  or  the  Wolffian  body,  it  becomes 
male  or  female.  It  can  be  readily  understood  that  if  the 
development  is  parallel,  it  might  result  in  the  coincident  forma- 
tion of  an  ovary  and  a  testicle  which  ordinarily  remain  in  a 
rudimentary  condition. 

It  is  quite  different  with  the  external  organs.  During  the 
first  two  or  three  months,  determination  of  the  sex  of  the  foetus  is 
extremely  difficult;  one  observes  something  like  the  rudiment  of  a 
penis,  which  is  destined  to  become  either  a  clitoris  or  a  penis. 
The  scrotum  is  cleft  in  the  median  line;  the  closure  or  non-closure 
of  this  cleft  determines  whether  a  true  scrotum  or  a  vulva  shall  be 
the  result.  But  it  is  easy  to  understand  that  we  cannot  have  at 
the  same  time  in  the  same  person  closure  and  separation  of  the 
parts,  a  scrotum  and  labia  majora.  Complete  hermaphrodism, 
therefore,  cannot  exist;  we  may  find  simply  malformations  capable 
of  raising  doubt  as  to  the  true  sex. 

With  regard  to  hermaphrodism  of  the  internal  organs,  Brouar- 
del recognizes  four  chief  varieties;  we  may  find  (1)  two  ovaries 
and  two  testicles,  (2)  two  ovaries  and  one  testicle,  (3)  one  ovary 
and  two  testicles,  and  (4)  one  ovary  and  one  testicle.  Examples 
of  any  one  of  these  varieties  are  extremely  rare.     To  these  should 
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be  added  a  fifth  and  still  rarer  abnormality,  in  which  the  individual, 
a  male,  has  two  testicles  and  something  like  a  uterus. 

The  cases  which  have  a  more  immediate  practical  interest  in 
their  medico-legal  relations  are  those  of  pseudo-hermaphrodism, 
which  consists  generally  in  an  arrest  of  development  of  the  sexual 
organs  in  the  male,  and  in  an  excess  of  development  in  those  of 
the  female.  Of  the  former,  a  typical  example  is  hypospadia.  The 
subjects  of.  this  deformity  are  usually  cryptorchids.  In  the  female, 
spurious  hermaphrodism  is  found  illustrated  in  an  exaggerated 
development  of  the  clitoris;  to  this  is  joined  sometimes  an  oblitera- 
tion of  the  vulva. 

In  hypospadia,  the  rudimentary  penis  shows  at  its  base  a 
groove,  a  kind  of  cutaneo-mucous  frenum  beneath  it;  this  the 
author  has  never  found  upon  the  clitoris,  and  it  is  in  his  opinion 
an  essential  characteristic  of  the  male  sex.  Then,  on  the  other 
hand,  the  cleft  scrotum  of  the  hypospadian,  showing  in  the  two 
halves  a  resemblance  to  the  labia  majora,  has  nothing  analogous 
to  the  labia  minora ;  there  is  no  case  of  a  hypospadian  with  nymphae 
or  a  hymen. 

RAPE. 

The  Gonococcus  and  its  Recognition. — The  medical  jurist  often 
has  to  determine  the  true  nature  of  a  urethral  or  vulvo-vaginal 
discharge,  and  to  be  in  a  position  to  state  whether  the  pus  is  or  is 
not  gonorrheal.  Lober,8  of  Lille,  has  undertaken  a  series  of  ob- 
servations whose  results  are  an  essential  aid  to  diagnosis.  All 
fluid  discharges  from  the  parts  mentioned  contain  micrococci,  and 
pus  especially  displays  several  varieties  of  them.  The  one  charac- 
ter which,  according  to  Lober,  distinguishes  the  specific  gonococcus 
is  the  property  which  it  possesses  of  decolorization  when  the 
staining  method  of  Gram  is  employed. 

Appreciating  the  difficulty  of  differentiating  this  microbe  in 
the  midst  of  a  great  number  of  others  by  the  simple  process  of 
staining  the  specimen  submitted  for  examination,  Lober  resorted 
to  cultivation  as  a  means  of  diagnosis.  He  tried  cultivations  in 
bouillon  and  in  agar-agar,  peptonized  and  sweetened.  The  latter 
gave  good  results.  After  having  liquefied  the  agar-agar,  previously 
sterilized  in  glass  tubes,  and  having  mixed  with  it  the  fluid  to  be 
examined,  he  spread  the  preparation  on  a  glass  plate,  and  placed  it 
under  a  sterilized  bell-glass. 
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The  cultures  were  kept  at  a  temperature  of  from  12°  to  20°  C. 
On  the  third  day,  there  appeared  as  a  uniform  result,  on  the  sur- 
face of  the  cultures  of  gonorrhoeal  pus,  small  white  points,  which 
the  next  day  became  spots  of  the  size  of  a  pin's  head,  and  later 
spread  more  and  more.  If  one  colored  these  colonies  with  methyl 
violet,  they  were  found  to  consist  of  various  forms  of  micrococci 
and  diplococci.  Treated  after  the  method  of  Gram  and  with 
alcohol,  all  the  elements  became  decolorized.  The  results  as  de- 
scribed  were  uniform  when  gonorrhceal  pus  was  used  for  the  culti- 
vations. Often,  alongside  these  white  colonies,  there  appeared 
yellow  groups ;  these  were  colonies  of  staphylococci  which  retained 
their  staining. 

Lober  was  successful  in  colonizing  and  recognizing  gonococci 
by  the  above  method,  derived  from  pus-stains  found  on  the  shirt  of 
a  man  charged  with  rape,  and  on  the  chemise  of  his  victim. 
Microscopic  examination  and  staining  of  a  macerated  portion  of 
the  same  spots  confirmed  the  culture  results,  by  detecting  the  pres- 
ence of  the  gonococcus  in  the  pus  cells.  When  non-specific  pus  was 
used  as  the  material  for  the  culture-process,  the  micrococci,  strepto- 
cocci and  staphylococci  found  in  the  colonies  were  not  decolorized 
by  the  method  of  Gram. 

In  this  connection  may  be  quoted  a  remarkable  legal  decision 
in  England.9  The  charge  against  the  prisoner  was  on  two  accounts, 
one  with  having  carnal  knowledge  of  an  imbecile  woman,  and  the 
other  for  a  "  fraudulent  assault "  on  the  same  woman,  occasioning 
her  actual  bodily  harm.  The  harm  done  consisted  in  the  willful 
infection  of  the  woman  with  syphilis.  The  prisoner  was  found 
guilty  of  both  charges,  and  was  sentenced  to  two  years'  imprison- 
ment for  the  first,  and  five  years  for  the  second  offense.  The 
lesson  of  this  singular  trial  is  that  a  man  knowing  himself  to  be 
suffering  at  the  time  with  gonorrhoea  or  syphilis,  may  be  convicted 
and  punished  for  illicit  sexual  connection  with  a  woman. 

Proofs  of  Rape. — In  a  lecture  delivered  at  the  School  of 
Medicine  in  Paris,  Brouardel10  corrected  some  of  the  errors  which 
have  taken  root  relative  to  the  crime  of  rape  and  its  proofs.  In 
approaching  the  study  of  rape,  he  says,  the  common  notion  is  that 
one  has  to  do  with  a  struggle  between  a  strong  and  vigorous  young 
man  and  an  attractive  young  woman.  As  a  matter  of  fact  the 
contrary  is  the  truth.     The  man  is  generally  old,  intemperate  and 
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enfeebled,  and  the  girl  is  small,  scrofulous,  ugly  and  dirty.  Nor 
should  the  assault  be  regarded  as  a  brutal  or  violent  one;  it  is  com- 
monly otherwise. 

Brouardel  defines  rape  as  the  introduction  of  the  penis  into 
the  vaginal  canal  of  a  woman  without  her  free  consent,  whether 
she  be  a  virgin  or  not ;  the  crime  may  be  committed  even  upon  a 
prostitute.  A  "  crime  against  chastity  "  on  the  other  hand  is  any- 
unchaste  action  practiced  on  the  genital  organs  without  penetration 
with  the  penis ;  such  an  unlawful  action  is  ordinarily  committed 
between  persons  of  opposite  sex,  but  often  as  well  between 
persons  of  the  same  sex,  with  or  without  violence. 

The  violence  may  consist  either  of  physical  or  of  moral  force ; 
under  the  latter,  the  woman,  terrified,  is  unable  to  resist  or  to  give 
or  withhold  her  consent  Another  illustration  would  be  intercourse 
with  a  woman  by  a  man  falsely  representing  himself  as  her 
husband  when  she  was  too  sleepy  to  detect  the  fraud.  In  the 
same  category  would  come  anesthetic  states  and  hypnotism.  It  is 
not  necessary  to  the  crime  of  rape  that  the  act  should  be  accom- 
panied by  the  ejaculation  of  seminal  fluid. 

Rape,  as  a  crime,  is  increasing  in  frequency  in  France,  especially 
as  it  is  observed  in  the  person  of  young  girls  under  16,  who  supply 
six  times  as  many  victims  as  are  found  among  adults. 

Tardieu  gives  the  following  statistics  of  cases  occurring  under 
his  observation : — 

Girls  under  thirteen  years, 486. 

Girls  between  thirteen  and  fifteen,       ....  90. 

Young  women  from  fifteen  to  twenty 84. 

Women  oyer  twenty  years, 9. 

* 

The  crime  is  most  frequent  in  the  month  of  May,  the  world 
over ;  why  this  is  so,  Brouardel  does  not  undertake  to  explain. 

The  difficulties  attending  an  investigation  of  a  case  of  rape 
grow  out  of  several  conditions;  among  these  are  the  shameful 
attempts  at  blackmail  which  certain  women  practice,  using  their 
little  girls  for  the  purpose  by  irritating  their  external  genitals ;  then 
it  frequently  happens  that  mothers,  misled  by  a  perfectly  innocent 
discharge  which  they  discover  about  the  vulva  of  the  child,  honestly 
believe  that  an  indecent  assault  has  been  committed,  and  by  threats 
of  punishment  frighten  the  child  into  lying  and  the  making  of 
false  charges. 
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Errors  are  often  committed  by  medical  men,  not  only  in  inter- 
preting wrongly  the  character  of  muco-purulent  vaginal  discharges, 
but  in  declaring  the  hymen  to  be  absent  when  more  careful  exami- 
nation would  show  its  presence. 

Finally,  certain  anatomical  conditions  about  the  vulva,  which 
are  congenital  and  are  found  in  whole  families,  are  occasionally  a 
source  of  error.  Dolbeau,  for  example,  describes  what  he  calls  a 
vulvar  canal,  a  cxd-de-sac^  or  cavity,  just  above  the  fourchette,  and 
ascribed  by  him  to  repeated  indecent  assaults ;  the  penis,  too  large 
to  penetrate  into  a  vagina  hardly  of  the  size  of  a  pen-holder,  makes 
a  false  passage  and  establishes  a  sort  of  cavity  below  the  ostium 
vaginae.  Brouardel  says  that  this  may  be  true,  but  sometimes 
such  a  malformation  runs  in  families.  He  mentions  in  illustration 
the  case  of  a  little  girl  whose  father  was  accused  of  the  crime,  and 
whose  "  vulvar  canal "  admitted  the  thumb.  Brouardel  was  un- 
willing to  rest  the  truth  of  the  charge  on  this  one  sign,  and  on 
examination  of  a  younger  sister  he  found  exactly  the  same  mal- 
formation. 

Can  a  Woman  be  Ravished  without  her  knowledge  during 
Hypnotic  Sleep? — Brouardel  believes  this  to  be  possible  only  under 
certain  very  favoring  conditions.11  If  a  man  who  is  agreeable  to 
the  somnambulist  offers  suggestions  to  her  which  are  acceptable  or 
of  an  indifferent  character  and  not  offensive,  she  submits  herself  to 
them;  but  if  the  suggestions  are  revolting  to  her  personal  affections 
or  her  natural  instincts,  she  opposes  to  them  a  resistance  which  is 
almost  insuperable. 

One  may  easily  lead  the  hypnotized  subject,  for  example,  to 
sign  a  receipt  for  money;  but  if  she  has  preserved  her  normal 
chaste  instincts,  anything  opposed  to  those  instincts  will  be  sought 
in  vain.  But,  on  the  contrary,  if  the  sentiments  and  the  acts 
offered  by  the  magnetizer  to  his  subject  correspond  with  her  own, 
she  obeys  readily  his  suggestions.  In  the  great  majority  of  cases, 
however,  a  woman  does  not  recall  in  her  waking  state,  what 
happened  to  her  in  the  state  of  somnambulism  or  vice  versd ;  yet 
the  same  feelings  affect  her  in  both  states. 

The  Identification  of  Spermatozoa  in  Cases  of  Rape.— Ungar12 
softens  a  small  portion  of  the  stained  material  in  distilled  water,  to 
which  he  has  added  hydrochloric  acid,  in  the  proportion  of  one 
drop  to  forty  c.  c.  of  the  water.     This  slight  acidification  seems  to 
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retard  the  swelling  and  distortion  of  the  zoosperms,  and  with  no 
other  disadvantage  than  that  of  shrivelling  them  a  little,  a  matter 
remedied  by  using  a  higher  power  with  the  microscope.  After  the 
specimen  has  been  stained,  it  is  dried  over  an  alcohol  lamp.  Ungar 
has  succeeded  in  obtaining  a  double  staining  of  the  zoosperms  by 
means*  either  of  eosine  and  hsematoxylon,  of  carmine  and  eosine, 
vesuvine  and  eosine,  or,  more  simply,  by  methyl  green  and  hydro- 
chloric acid. 

SUFFOCATION. 

On  the  Signs  of  Homicide  by  Suffocation. — Fauvelle13  declares 
that  medico-legally  the  signs  of  asphyxia  by  suffocation  have  rela- 
tive importance  only,  all  the  interest  in  this  relation  attaching  to 
the  signs  of  violence  which  indicate  a  homicide,  criminal  or  excusa- 
ble. He  states  that,  in  twenty  years'  experience,  he  has  made  thirty- 
four  investigations  in  cases  of  death  by  suffocation ;  in  twenty  of 
these,  suffocation  was  the  result  of  occlusion  of  the  mouth  and  nose ; 
seven  times,  pressure  on  the  larynx  and  trachea  was  the  cause ; 
three  times,  death  was  caused  by  compression  of  the  thorax  and 
abdomen ;  and  one  was  a  case  of  living  burial.  In  three  instances, 
notwithstanding  distinct  signs  of  suffocation,  the  absence  of  vio- 
lence forbade  a  conclusion  that  they  were  cases  of  homicide. 

Suffocation  is  a  kind  of  asphyxia  in  which  a  mechanical 
obstacle  to  the  entrance  of  air  into  the  lungs  is  the  single  lethal 
element.  It  is  always  marked  by  engorgement  of  the  right  cavities 
of  the  heart  and  great  vessels  leading  to  them  with  dark  fluid 
blood,  and  the  complete  emptiness  of  the  left  cardiac  cavities. 
Fauvelle  believes  that  suspension  of  the  respiration  arrests  the 
venous  circulation.  There  results  a  plethora  which  distends  the 
capillaries  of  the  thoracic  and  abdominal  organs,  and  produces 
capillary  ruptures  which  appear  in  the  form  of  minute  superficial 
ecchymoses.  The  author  regards  subpleural  punctate  ecchymoses 
as  of  little  value  as  an  evidence  of  homicidal  suffocation. 

In  cases  of  occlusion  of  the  mouth  and  nose,  the  density  of 
the  tissues  renders  sanguineous  extravasations  in  those  parts  very 
rare  (one  case  in  twenty).  Most  often,  one  finds  a  red  discolora- 
tion, due  to  dilatation  of  the  capillaries  and  exactly  limited  to  the 
region  subject  to  pressure.  These  signs  of  pressure  are  found  not 
only  on  the  nose  and  lips,  but  also  on  the  mucous  membrane  of 
the  gums. 
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The  palm  of  the  hand  is  used  almost  exclusively  for  pressure ; 
hence  traces  of  the  nails  are  observed  only  on  the  eyelids,  at  the 
root  of  the  nose,  and  in  the  region  of  the  masseters.  Twice  only 
did  Fauvelle  find  that  the  occlusion  of  mouth  and  nose  had  been 
accomplished  with  the  aid  of  intermediary  means ;  but  the  traces 
of  pressure  were  not  wanting,  although  they  were  more  diffused 
and  less  defined. 

BLOOD-STAINS   AND  THEIR  IDENTIFICATION. 

Recognizing  the  difficulties  that  attend  the  examination  of 
blood-stains  under  the  usual  conditions, — the  small  amount  and  the 
dried  and  altered  state  of  the  blood, — M.  Ferry  de  Bellone14  treats 
the  suspected  stain  as  follows :  If  it  is  on  linen  or  cotton  cloth,  he 
cuts  it  in  straight  strips,  separates  the  threads  with  a  needle  and 
places  them  in  a  small  glass  tube  with  a  solution  of  sodium 
chloride,  one  part  to  one  thousand.  After  an  interval  of  a  few 
hours,  longer  or  shorter  according  to  the  season  and  temperature, 
the  liquid  takes  on  a  reddish-brown  color,  from  the  disintegration 
of  the  stains.  The  fluid  thus  colored  can  be  at  once  subjected  to 
spectroscopic  examination  by  adjusting  the  axis  of  the  tube  as 
nearly  as  possible  to  the  axis  of  the  instrument ;  the  presence  of 
the  two  characteristic  absorption  bands  near  Frauenhofer's  band 
indicates  the  presence  of  haemoglobin. 

This  fact  having  been  established, — and  it  is  useful  in  giving 
information  of  the  presence  of  blood  without  touching  the  liquid, 
— the  next  step  is  to  search  for  blood-globules.  The  fibres  of  the 
fabric  having  been  taken  out  of  the  tube,  after  first  shaking  it  so 
as  to  detach  the  cell-elements  and  cause  them  to  settle  to  the  bottom 
of  the  liquid,  one  or  two  drops  of  a  concentrated  solution  of  chloral 
are  added.  This  forms  very  quickly  a  red  precipitate  which  seeks 
the  bottom  of  the  tube.  When  this  precipitate  is  well  settled,  the 
clear  supernatent  liquid  is  withdrawn  with  a  pipette,  and  a  drop  of 
the  red  residue  is  carried  to  a  glass  slide. 

This  slide  is  passed  rapidly  and  repeatedly  over  the  flame  of 
an  alcohol  lamp ;  this  produces  a  reddish  coagulum,  from  which  a 
clear  liquid  is  separated,  which  should  be  absorbed  and  removed 
by  means  of  blotting  paper.  There  then  remains  upon  the  glass 
slide  the  coagulum  only,  in  the  form  of  a  thin,  delicate  pellicle. 
This  is  stained  red  with  a  solution  of  fuchsine,  and  when  the  stain* 
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ing  is  completed,  the  pellicle  is  washed  with  water  by  the  use  of  a 
pipette.  Then  a  drop  of  dilute  acetic  acid  is  placed  on  the  speci- 
men, and  it  is  covered  with  a  covering  glass.  The  preparation  is 
now  transparent,  and  the  fuchsine  fixes  itself  in  the  blood-globules, 
coloring  them  a  bright  red.  The  microscope  now  permits  one  at 
once  to  recognize  the  blood-globules  and  to  differentiate  their 
special  forms  and  diameters.  The  blood  of  ducks  and  fowls,  so 
treated,  has  shown  the  characteristic  oval  shape  of  the  globules 
after  several  years. 

When  one  has  to  manipulate  blood-stains  found  on  the  blades 
of  weapons,  on  a  floor,  on  wood  or  on  stones,  the  spot  is  scraped 
off  and  the  powder  so  obtained  is  placed  in  a  bag  of  fine  cambric ; 
the  specimen  is  then  suspended  by  a  thread  in  a  tube  in  the  solu- 
tion of  sodium  chloride.  When  the  blood  is  mixed  with  soil,  the 
separation  of  the  globules  is  more  difficult,  because  of  the  clay 
usually  found,  which  settles  rapidly  in  the  saline  solution.  An 
attempt  should  in  this  case  be  made,  with  the  help  of  a  microscope 
of  low  power,  to  determine  the  particles  which,  by  their  color, 
resemble  blood ;  and  where  these  have  been  culled  they  may  Ik? 
treated  first  with  the  saline  solution  and  then  with  the  chloral.  In 
this  case,  too,  the  reaction  for  crystals  of  hsemine  or  chlor-hydrate 
of  hsematine  will  be  indicated,  according  to  the  usual  method  with 
glacial  acetic  acid ;  and  its  results  will  declare  whether  or  not  the* 
substance  is  dried  blood.  The  same  reaction,  as  a  control  method, 
is  applicable  to  all  such  investigations. 

Lacour16  formulates  the  following  conclusions  as  the  result  of 
an  extended  series  of  careful  studies  in  the  same  field  of  inquiry : — 

1.  In  the  majority  of  cases,  where  total  decomposition  has 
not  occurred  in  the  specimen,  one  can  recognize  the  presence  of 
blood  in  suspected  stains,  even  after  the  lapse  of  several  years,  by 
using  the  method  of  micro-chemistry  and  spectroscopy. 

2.  If  skill  and  care  are  employed,  one  can  distinguish  human 
blood  from  that  of  bullocks,  sheep  and  oviparous  animals.  The 
search  becomes  much  more  delicate  when  one  has  to  do  with  the 
blood  of  the  dog  or  the  rabbit,  and  a  distinction  between  human 
blood  and  that  of  the  guinea-pig  is  altogether  impossible.  The 
globules  of  other  domestic  animals  resemble  more  or  less  those  of 
the  human  subject  in  their  diameter,  but  can  all  be  differentiated. 

3.  One  can  certify  that  he  finds  in  the  specimen  of  blood 
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examined,  blood-globules  which  in  all  respects  are  like  those  of 
man  or  the  guinearpig,  when  the  average  of  his  measurements 
gives  a  number  above  1-127  of  a  millimetre ;  but  if  there  be  much 
variation  from  this  average,  it  shows  that  they  may  have  come 
from  a  dog  or  rabbit. 

HANGING   AND   STRANGULATION. 

A  Cause  of  Instantaneous  Death  by  Hanging.  —  Brown- 
Sequard,18  having  demonstrated  experimentally  that  an  incision  in 
the  neck,  in  front  of  the  larynx,  produces  analgesia  in  all  the  adja- 
cent parts,  thus  explaining  the  fact  that  suicides  are  able  to  make 
deep  wounds  in  the  neck  that  would  seem  to  be  incredible  if  the 
peripheral  nerves  of  sensation  retained  their  function,  has  carried  his 
investigations  further  and  has  determined  that  the  larynx  and  skin 
of  the  neck  possess,  when  mechanically  irritated,  important  inhibi- 
tory functions  of  great  interest  in  the  study  of  death  by  hanging. 

Medical  jurists,  he  states,  know  that  dead  bodies  are  some- 
times found  suspended,  under  conditions  indicating  that  the  sus- 
pension itself  was  incapable  of  completely  cutting  off  the  air  from  the 
lungs  and  thus  causing  death  by  asphyxia.  An  explanation  of  the 
mode  of  death  in  these  cases  is  found,  according  to  Brown-Sequard, 
in  the  fact  that  any  mechanical  irritation  of  the  larynx,  or  of  the 
trachea,  or  of  the  skin  covering  these  parts  (although  the  latter 
point  is  not  established),  can  cause  inhibition  of  the  heart's  action, 
of  respiration,  and  of  the  functions  of  the  brain. 

Such  irritation  may  bring  about,  all  at  once,  complete  loss  of 
consciousness  and  a  cardiac  and  respiratory  syncope  more  or  less 
complete.  In  this  respect,  there  is  a  very  strong  analogy  between 
the  effects  of  a  puncture  of  the  medulla  and  those  of  a  mechanical 
irritation  of  the  larynx  and  trachea  and  of  the  skin  overlying  them. 
Brown-Sequard  demonstrated  that  the  parts  which,  if  irritated, 
produced  analgesia  by  inhibition  were  ranked  as  follows : — 

1.  The  region  supplied  by  the  terminal  filaments  of  the 
superior  laryngeal  nerves  (the  mucous  membrane  of  the  larynx). 

2.  In  a  less  degree,  the  trunks  of  those  nerves  and  the  trunk 
of  the  vagus  above  the  origin  of  the  superior  laryngeal. 

3.  The  trachea,  which  sometimes,  if  ligated,  causes  a  nearly 
complete  though  transitory  analgesia. 

4.  The  skin  of  the  neck  in  front  of  the  larynx. 
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WOUNDS. 

Suicide  by  Penetrating  Contused  Wounds  of  the  Head. — 
Suicide  by  contused  wounds  directed  against  the  head  are  admitted 
by  all  medico-legal  writers  to  be  very  rare.  Dr.  Allen  Staples18 
gives  abstracts  of  cases  of  this  class  reported  by  Langer,19  Fourmet,20 
Angenstein,20  von  Biart,21  Carpenter,20  Schauenstein,20  Fritsch,20 
Albert,20  Fabrice,20  Liman,20  Otto,20  Maschka,20  Riembault,20 
Kupfer,20  Zaggl,20  Hofmann,22  Krugelstein,20  von  Haumeder,20 
Howe*25  and  Frank;20  and  adds  notes  of  an  extraordinary  example 
of  the  same  kind,  under  his  own  observation. 

A  German  stone-cutter,  intemperate  and  much  depressed, 
drove  into  his  head  two  stone-chisels,  each  8 \  inches  long,  f  of  an 
inch  in  diameter,  with  a  flattened  point.  He  used  a  wooden  mallet 
weighing  2|  pounds,  and  fifteen  indentations  on  its  surface  into 
which  the  edge  of  the  chisel-heads  fitted,  indicated  the  number  of 
blows.  One  of  the  chisels  was  driven  through  the  head  from  right 
to  left,  entering  in  the  right  temporal  region  and  emerging  in  the  left 
in  a  nearly  direct  line,  the  point  projecting  an  inch  and  a  quarter; 
while  the  head  of  the  tool  was  down  close  against  the  scalp.  The 
other  chisel  was  driven  into  the  centre  of  the  forehead  and  must 
have  entered  the  frontal  lobe  of  the  brain  at  least  half  an  inch. 

It  was  found  on  inquiry  that  he  drank  heavily  at  a  saloon 
adjoining  his  shop  and  then,  at  9  a.m.,  returned  to  his  shop,  osten- 
sibly to  work.  Twenty  minutes  later,  two  customers  tried  to  enter 
the  shop  to  consult  him  about  some  work ;  they  found  the  door 
locked.  Looking  through  the  glazed  part  of  the  door,  they  saw 
the  man  coming  toward  them  with  a  chisel  protruding  from  his 
forehead.  He  stooped  down  and  tried  to  unlock  the  door,  but 
failed  to  find  and  turn  the  key.  Those  outside  then  forced  the 
lock  and  entered. 

His  first  words  were:  "Drive  the  chisels  farther  into  my 
head."  He  added  shortly  after :  "  For  God's  sake,  pull  them  out ! " 
He  walked  a  distance  of  forty  feet  with  little  aid,  to  a  place  where 
surgical  assistance  was  given  him.  The  chisels  were  withdrawn 
by  traction  with  forceps  with  considerable  difficulty.  Moderate 
hemorrhage  followed  from  the  temporal  wounds.  The  patient,  at 
first  semi-con6cious,  became  comatose  after  the  removal  of  the 
chisels ;  he  was  so  restless  as  to  require  restraint.  He  sank  grad- 
ually, and  died  at  2.30  p.m.  on  the  day  after  his  injuries. 
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In  concluding  the  report  of  his  case,  Dr.  Staples  remarks : 
4b  A  study  of  the  above  cases  shows  that  death  often  does  not  result 
from  the  immediate  effect  of  the  injuries ;  more  often,  the  patient 
either  gets  well  of  them,  dies  from  the  resulting  inflammation,  or 
tries  some  other  method  of  suicide.  Another  lesson  drawn  from 
these  cases  is,  that  even  heavy  blows  against  the  head  do  not 
necessarily  produce  concussion  of  the  brain. 

44  In  a  given  case  the  diagnosis  between  murder  and  suicide 
may  be  of  great  importance,  and  attention  to  the  following  points 
will  be  of  use. 

"  1.  The  situation  of  the  wounds  must  be  one  readily  accessible 
to  the  hand.  The  majority  of  these  injuries,  as  the  cases  given 
above  attest,  are  situated  on  the  frontal  and  parietal  bones,  more 
rarely  on  the  temples,  very  rarely  indeed  upon  the  occipital  bone. 

"2.  Usually  more  than  one  wound,  frequently  many,  are 
found.  It  is  easily  comprehensible  that  the  first  blows  are  made 
somewhat  cautiously,  and  being  comparatively  unimportant,  do  not 
render  the  suicide  incapable  of  completing  the  act. 

"  3.  The  injuries  are,  as  a  rule,  huddled  together  in  a  compar- 
atively small  space,  and  take  a  parallel  course.  This  is  easily 
explained  by  the  quick  motion  that  has  been  taken  by  the  hand. 
This  disposition  of  the  wounds,  almost  characteristic,  is  one  of  the 
most  constant  and  weighty  signs  to  which  our  attention  can  be 
directed. 

"  4.  Heavy,  strong  instruments  are  regularly  used.  If  they 
are  blunt,  fewer  wounds  are  to  be  looked  for,  as  unconsciousness 
would  be  more  quickly  induced. 

"  5.  In  many  of  these  cases,  other  injuries  made  with  suicidal 
intent,  or  traces  of  them,  can  be  found  in  other  portions  of  the 
body. 

44  6.  Signs  of  resistance,  or  non-resistance,  should  in  every 
doubtful  case  be  looked  for.  Regularity  of  the  wounds  and  a 
grouping  together  of  them,  are  not  compatible  with  resistance. 

"  7.  The  history  of  the  patient,  as  concerns  the  mental  state, 
is  always  of  importance.  Most  of  these  suicides  had  shown  aber- 
rations of  intellect,  perhaps  of  a  transitory  character,  and  hereditary 
taint  came  often  into  play.  Delirium  and  cephalalgia  were  also 
the  causes  in  one  case  each. 

44  It  goes  without  saying,  however,  that  to  avoid  an  error  of 
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diagnosis,  all  the  circumstances  in  a  given  case  must  be  carefully 
considered." 

Suicide  by  a  Penetrating  Wownd  of  the  Heart. — This  unusual 
method  of  suicide  had  an  illustration  in  the  case  of  a  man,  77 
years  old,  living  in  Clerkenwell,  England,  who  made  nine  punc- 
tured wounds  in  the  epigastrium  and  the  regions  immediately 
adjacent,  using  a  darning  needle  made  more  easy  of  handling  by 
means  of  a  cross-piece  of  tin  fastened  securely  in  the  eye.  One  of 
these  punctures  had  penetrated  through  the  fourth  right  intercostal 
space  and  had  entered  the  right  ventricle,  wounding  one  of  the 
posterior  group  of  musculi  papillares.  Through  the  small  punc- 
ture in  the  heart,  blood  to  the  amount  of  nearly  a  pint  had  escaped 
into  the  pericardium.  Seven  punctured  wounds  were  found 
involving  simply  the  anterior  abdominal  and  thoracic  walls.  The 
ninth  wound  was  the  one  in  which  the  needle  was  found  fixed  post- 
mortem ;  the  weapon  had  made  a  superficial  laceration  of  the  liver 
in  this  last  puncture.  The  patient  lived  "  an  hour  or  more  "  after 
the  wound  of  the  heart.24 

The  Medico-legal  Significanee  of  More  than  One  Mortal 
Wound  on  the  Same  Dead  Body. — The  Burton  murder  case,  which 
occurred  in  October,  1885,  in  Newport,  R.I.,  became  the  occasion 
for  a  discussion  of  the  abstract  question  whether  it  is  "possible  for 
an  individual,  with  suicidal  intent,  and  in  quick  succession,  to 
inflict  a  perforating  shot  of  the  head  and  another  of  the  chest 
implicating  the  heart.  Or,  reversing  the  proposition,  is  it  incredible 
that  a  person,  bent  on  self-destruction,  can,  with  his  own  hand, 
shoot  himself  in  the  heart  and  in  the  head?" 

The  cause  of  death  in  the  case  referred  to  was,  at  first,  believed 
to  be  suicide;  neighborhood  rumors  and  suspicions  aroused  after 
the  funeral  of  Burton  led  to  a  reconsideration  of  the  affair  and  to  a 
reversal  of  the  previous  decision  of  the  coroner.  The  man's  son- 
in-law  and  two  daughters  were  accused  of  the  homicide  and  in  due 
time  became  defendants  in  a  capital  trial.  In  the  course  of  this 
trial,  the  eldest  daughter  confessed  her  guilt  and  that  of  her  husband 
and  told  her  counsel  that  her  husband  was  the  guilty  agent  of  her 
father's  death,  she  and  her  sister  being  accomplices.  This  confes- 
sion was  subsequently  confirmed  by  her  husband's  avowals. 

Burton  was  found  one  morning  lying  dead  on  the  floor  of  the 
room  where,  as  it  appeared,  he  was  in  the  act  of  taking  his  break* 
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fast  when  he  was  shot.  Just  before  this  discovery,  two  pistol-shots 
had  been  heard  in  quick  succession,  and  a  sound,  as  of  a  heavy 
fall,  between  them.  The  body  lay  on  its  back,  near  the  table,  in 
an  easy  attitude.'  A  revolver,  of  .22  calibre,  was  on  the  floor  near 
the  side  of  the  body.  The  mouth  contained  food  that  had  not 
been  masticated,  and  a  portion  of  this  protruded  from  the  mouth, 
"having  just  been  bitten  off." 

There  was  a  penetrating  wound  of  the  head,  passing  from  the 
right  to  the  left  and  from  the  front  backward,  entering  the  right 
parietal  bone  about  two  inches  above  and  in  front  of  the  ear,  and 
lodging  in  the  posterior  part  of  the  left  hemisphere.  Another  ball 
had  penetrated  the  thorax  and  had  passed  through  the  left  ventricle 
of  the  heart,  entering  at  the  base  and  emerging  at  the  apex.  The 
clothing  over  this  wound  was  burned,  but  the  hair  near  the  wound 
in  the  right  temple  had  no  appearance  of  being  singed. 

Prof.  Agnew  considered  the  medico-legal  questions  involved 
in  this  case  of  sufficient  importance  to  justify  him  in  devoting  an 
elaborate  paper  to  their  discussion.26  He  assumed  at  the  outset 
"  that  it  is  possible  for  a  shot-wound  of  the  head  and  of  the  heart 
to  be  suicidal,  and  as  to  the  precedence  of  injury,  the  head  or  the 
heart,  it  is  not  essential  to  the  case."  If  the  former  order  is  taken, 
the  shot  in  the  head  preceding  the  shot  in  the  heart,  we  must  sup- 
pose that  the  individual  did  not  lose  consciousness  and  did  not 
suffer  paralysis  of  the  upper  extremities  as  a  result  of  the  wound, 
Cases  are  cited  in  support  of  this  hypothesis.  The  loss  of  conscious- 
ness in  a  given  shot- wound  of  the  brain,  Prof.  Agnew  declares,  "is 
not  due  to  the  mere  passage  of  the  missile  through  cerebral  matter; 
you  can  thrust  a  finger,  a  trocar,  or  a  knife  into  portions  of  the 
brain,  without  at  all  affecting  either  sensibility  or  consciousness. 
It  is  due  generally  either  to  fragments  of  bone  carried  before  the 
vulnerating  body  and  buried  in  the  cerebrum;  to  some  large  vessel 
or  sinus  being  opened,  causing  a  profuse  hemorrhage;  or  to  trans- 
mitted vibrations  resulting  from  the  impact  of  the  ball  against  the 
skull,  thus  causing  a  molecular  disturbance  of  its  contents  and 
momentarily  deranging  the  orderly  operation  of  the  intellect." 

Regarding  a  paralysis  which  may  follow  a  shot- wound  of  the 
head  and  so  prevent  a  second  suicidal  wound  in  another  part  of 
the  body,  Prof.  Agnew  is  of  the  opinion  that  "so  long  as  the 
middle  portion  of  the  ascending  frontal  and  corresponding  portion 
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of  the  ascending  parietal  convolutions  remain  uninjured,  the  power 
to  use  the  arms  is  retained;  and  the  same  may  be  affirmed  of  the 
lower  extremities,  so  long  as  the  upper  end  of  the  ascending  parietal 
convolutions,  and  that  part  of  the  posterior  parietal  lobule  imme- 
diately behind  remain  intact.  The  motor  centres  are  all  grouped 
around  the  fissure  of  Rolando,  and  unless  a  shot  or  other  missile 
trenches  on  these  special  regions,  motility  remains,  though  it  may, 
after  a  time,  be  lost  by  extension  of  hemorrhage  or  from  inflam- 
matory products;  and  the  fact  that  a  man  falls,  or  is  unable  to  rise, 
after  a  perforating  shot-wound  of  the  skull,  does  not  prove  that  the 
power  to  use  his  arms  is  lost;  the  missile  may  damage  the  leg- 
centres  and  not  affect  the  arm-centres." 

If  the  order  of  the  shots  is  changed,  and  we  suppose  the  heart 
to  receive  the  first  wound,  and  the  head  the  second  wound,  Prof. 
Agnew  is  equally  clear  that  the  theory  of  suicide  under  such  con- 
ditions may  be  maintained;  he  finds  on  record  a  considerable 
number  of  cases  to  support  this  view  and  to  serve  as  exceptions  to 
the  rule  that  wounds  of  the  heart  are  immediately  fatal.  He  asks 
the  question,  after  relating  instances  of  survival,  more  or  less  pro- 
longed, after  penetrating  wounds  of  the  heart,  "  can  any  one  doubt 
that  in  the  most  of  the  cases  cited,  these  patients,  had  they  been 
so  disposed,  could  have  inflicted  a  shot-wound  of  the  head?" 

Finally,  he  finds  that  instances  have  actually  occurred  illus- 
trating the  statement  that  a  suicide  can  inflict  the  two  wounds 
under  discussion. 

1.  A  student  shot  himself  in  a  water-closet.  The  ball  entered 
the  head.  Finding  that  he  had  not  accomplished  the  work  of  self- 
destruction,  he  went  to  his  bedroom  along  a  passage  and  shot 
himself  in  the  heart. 

2.  A  policeman  shot  himself,  first,  through  the  head.  The 
ball,  entering  the  right  temple,  was  found  lodged  in  the  cranial 
vault  on  the  opposite  side.  A  second  shot  was  fired  into  his  chest, 
the  bullet  entering  the  right  side  of  the  heart.  Death  from  internal 
haemorrhage  followed  in  about  five  minutes.  This  was  done  in 
the  presence  of  witnesses. 

3.  A  boy,  aged  nineteen,  inflicted  four  shot-wounds  from  a 
revolver  on  his  own  person.  The  first  bullet  entered  the  forehead 
and  after  taking  a  circuitous  route,  lodged  about  the  middle  of  the 
left  temporal  lobe.     A  second  ball  was  fired  into  the  chest,  and 
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passing  through  the  sternum,  it  cut  through  the  left  ventricle  of 
the  heart,  on  a  level  with  the  mitral  valve.  A  third  shot  passed 
into  the  abdomen,  and  the  fourth  into  the  neck.  Death  ensued 
from  pericardial  hemorrhage. 

4.  A  grocer  was  found  dead  in  his  room,  having  locked  the 
door.  A  pistol  was  still  clutched  in  each  hand.  One  bullet  had 
passed  through  the  brain,  and  a  second  through  his  heart. 

5.  A  man  committed  suicide  in  a  park ;  one  bullet  entered 
the  brain  and  a  second  the  chest. 

Prof.  Agnew  draws  the  following  conclusions  from  his  obser- 
vations : — 

"  1st.  That  it  is  possible  for  a  ball  to  enter  the  brain  without 
destroying  consciousness,  though  it  may  for  a  few  moments  cause 
some  mental  confusion.  2d.  That  a  ball  might  traverse  the  brain 
without  causing  muscular  paralysis.  3d.  That  a  suicide  may,  with 
his  own  hands,  if  so  disposed,  first  shoot  himself  in  the  head,  and 
within  the  lapse  of  a  minute  inflict  a  similar  wound  on  the  heart, 
and  that  there  are  a,  sufficient  number  of  cases  on  record  to  estab- 
lish the  feasibility  of  the  self-infliction  of  the  two  shots.  4th.  That 
a  suicide  may  first  discharge  a  ball  into  the  chest,  wounding  the 
heart,  and  immediately  after  send  a  second  ball  into  the  brain." 

Dr.  Thornton  Parker,  writing  of  this  case,  with  a  full  knowl- 
edge of  all  the  evidence,  concludes  thus : — 26  "  The  records  of  the 
Surgeon-generaTs  office  and  the  experience  of  surgeons  prove  beyond 
a  doubt  that  the  usual  result  of  a  severe  penetrating  bullet-wound 
of  the  head  is  a  certain  amount  of  immediate  unconsciousness, 
evinced  usually  by  a  fall.  The  remarkable  exceptions  are  not  to  be 
used  as  evidence  to  support  the  theory  of  suicide.  The  burden  of 
proof  rests  with  the  advocates  of  the  theory.  The  State  should 
not  be  put  on  trial  to  defend  a  position  so  reasonable,  but  the 
defence  must  prove  that  the  reception  of  a  penetrating  bullet- 
wound  of  the  skull  and  contents  is  not  necessarily  followed  by 
unconsciousness.  The  overwhelming  evidence  of  the  past  fifty 
years  of  surgical  history  demonstrates  to  the  unbiased  observer 
that  Mr.  Burton  could  not  have  inflicted  upon  himself  the  wounds 
which  destroyed  his  life.  Such  evidence  cannot  be  gainsaid  or 
resisted,  and  how  it  can  be  answered  differently  it  is  hard  for  me 
to  understand. 

"  It  was  claimed  by  the  defence  that  suicides  very  commonly 
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select  the  head  as  a  target  for  the  suicidal  shot  However  much 
truth  there  may  be  in  this  statement,  it  must  be  equally  true  that 
when  such  a  wound  is  inflicted,  powder,  stains  or  burning  must 
necessarily  follow ;  but  the  main  objection  to  the  argument  in  con- 
nection with  the  Burton  case  is,  that  immediately  alter  accomplish- 
ing this  penetrating  pistol-ball  wound  of  the  brain,  the  supposed 
suicide  was  able  to  accurately  place,  hold  in  position,  and  discharge, 
for  the  second  time,  the  pistol,  sending  the  ball  into  the  heart. 
This  is,  in  all  human  reason,  an  impossibility,  and  not  one  case 
cai*  be  brought  forward  to  illustrate  this  extraordinary  theory. 

*'  The  question  of  the  amount  of  time,  after  the  receipt  of  a 
wound  in  the  brain,  before  unconsciousness  would  ensue,  has  pro- 
voked very  much  discussion.  It  seems  to  me  that  in  ninety-nine 
cases  in  a  hundred  there  is  more  or  less  shock  varying  from  slight 
bewilderment  and  loss  of  reasoning  to  absolute  loss  of  sense." 

In  further  illustration  of  the  same  topic,  the  following  case, 
reported  by  Dr.  G.  G.  Hubbard,27  may  properly  be  added : — 

A  farmer,  aged  twenty-nine,  prosperous,  with  pleasant  envi- 
ronment, was  found  dead  by  his  wife  in  his  barn,  lying  on  his  back 
on  the  floor.  His  own  revolver  lay  within  reach  of  his  right 
hand.  It  was  of  twenty-two  calibre,  and  five-barreled;  three 
chambers  of  it  contained  empty  shells,  the  others  were  loaded. 
There  were  three  bullet-wounds  on  his  body ;  two  of  them  were 
in  the  cardiac  region,  and  the  clothing  surrounding  them  was 
scorched  and  powder-burnt,  indicating  a  very  short  range.  The 
autopsy  showed  that  one  of  the  bullets  had  entered  the  cavity  of 
the  right  ventricle  of  the  heart ;  the  other  one  had  not  touched 
the  heart.  The  third  bullet  had  entered  the  right  temple  and  had 
penetrated  the  brain  at  least  four  inches.  This  one  had  evidently 
been  shot  last,  and  the  wound  was  also  powder-burnt. 

Undoubtedly  Prof.  Agnew's  position  is  correct  if  the  abstract 
question  of  possibilities  is  alone  regarded.  Each  case,  however, 
should  be  judged  on  its  own  merits.  In  the  Burton  affair,  the 
experts  for  the  State,  (and  of  these  the  writer  had  the  privilege  of 
being  one),  had  before  them  something  more  than  a  hypothetical 
case  of  possibilities ;  the  data,  as  they  were  presented  in  the  ques- 
tions submitted  to  them  in  court,  clearly  indicated  that,  assuming 
the  facts,  as  stated,  to  be  true,  the  death  was  by  homicide  and  not 
by  suicide. 
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PwwAivred  Wounds.— rKatayama,28  has  made  some  observations 
upon  the  appearances  presented  by  wounds  produced  by  a  conical 
pointed  weapon  upon  the  following  organs  and  regions: — the 
skull  of  new  born  children,  the  tongue,  the  trachea,  the  aorta, 
the  liver,  the  kidney,  the  bladder,  the  urethra,  the  uterus  and 
the  vagina.  These  general  conclusions  may  be  drawn  from  his 
studies : — 

Punctured  wounds  made  with  conical  pointed  instruments, 
upon  tissues  and  organs  within  the  interior  of  the  body  never 
present  a  rounded  outline ;  most  often  they  are  in  the  form  of 
clefts  or  rents,  rarely  they  are  triangular  or  irregularly  stellate. 
In  the  majority  of  the  tissues  and  organs,  these  wounds  have  a 
nearly  uniform  appearance ;  the  direction  of  the  rents  corresponds 
always  to  the  natural  direction  of  the  fibres  of  connective  tissue  or 
of  the  muscles.  In  this  respect,  much  depends  on  the  state  of  the 
organs, — whether  they  are  normal  or  diseased. 

The  work  of  Katayama  is  plentifully  illustrated  with  figures 
which  give  a  much  better  idea  of  these  interesting  studies  than 
text-description  can  do. 

INSANITY   IN   ITS    MEDICO-LEGAL   RELATIONS. 

The  professions  of  law  and  medicine  make  slow  progress  in- 
coming to  a  common  understanding  of  a  definition  and  of  tests  of 
insanity  which,  while  being  scientifically  accurate  and  acceptable, 
shall  prove  useful  in  the  settlement  of  disputed  questions  affecting 
human  life  and  the  ownership  of  property.  The  legal  mind  is 
apparently  unable  to  escape  from  the  trammels  of  tradition,  and 
cannot  assimilate  the  advanced  and  constantly  progressive  ideas 
which  are  the  fruit  of  scientific  study,  and  result  from  a  more 
humane  consideration  of  the  true  relation  of  mental  disease  to 
pathology  in  general. 

How  wide  apart  are  the  ideas  which  prevail  in  the  professions 
of  law  and  medicine  may  be  best  understood  by  comparing  the 
views  of  various  writers  or  by  watching  the  progress  of  an  impor- 
tant trial  where  issues  relating  to  insanity  are  raised,  and  able 
counsel  and  experts  are  employed.  Meanwhile,  recent  medical 
literature  has  not  been  without  evidence  that  the  subject  of  the 
medico-legal  relations  of  insanity  has  retained  much  of  its  former 
fascination ;  and  if  the  views  of  medical  writers  still  show  some 
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diversity  in  details,  they  yet  demonstrate  the  feet  that,  in  general, 
there  is  substantial  agreement  upon  the  main  question. 

Of  interest  in  this  connection,  is  an  article  on  the  diagnosis  of 
pyromania  by  Marandon  de  Montjil.29  Discussing  the  medico- 
legal relations  of  this  form  of  insanity,  he  defines  its  subjects  as 
those  who  are  urged  on  to  commit  the  crime  of  incendiarism  by  an 
irresistible  intermittent  impulse.  When  arrested,  they  deny  all 
knowledge  of  the  crime,  and  their  persistent  lying  is  one  of  the 
main  features  of  their  mental  state  and  the  chief  obstacle  to  a 
diagnosis  of  that  state  at  the  time  the  crime  was  committed.  The 
writer  summarizes  his  views  as  follows : — 

1 .  There  exists  a  mental  disease  characterized  essentially,  if 
not  wholly,  by  an  irresistible  impulse  to  incendiarism,  which  seems 
to  spring  spontaneously  from  a  profound  unconsciousness  of  wrong- 
doing. 

2.  In  a  very  large  number  of  cases,  the  diagnosis  of  this  disease 
is  impossible  by  means  of  direct  inquiry,  either  because  of  the  dis- 
simulation practiced  by  the  accused  or  because  of  their  intellectual 
feebleness,  which  does  not  permit  them  to  supply  needed  informa- 
tion with  regard  to  their  mental  state  at  the  moment  of  the  crime. 

3.  In  these  cases  the  diagnosis  can  be  determined  by  certain 
data  drawn  from  an  indirect  inquiry. 

4.  These  data  relate  to  the  crime  on  the  one  side  and  to  the 
criminal  on  the  other. 

5.  The  data  pertaining  to  the  crime  are  as  follows,  in  the 
order  of  their  relative  importance : — (a)  the  fires  are  set  in  materials 
which  are  very  inflammable  and  which  need  only  to  be  touched 
with  a  lighted  match ;  (b)  they  are  multiple ;  (c)  they  are  in  the 
country ;  (rf)  they  occur  on  Sundays  and  holidays. 

6.  The  data  pertaining  to  the  accused  are  as  follows: 
(a)  absence  of  motive ;  (b)  intellectual  feebleness ;  (c)  physical 
disorders  and  mental  changes  coincident  with  the  crimes  or  imme- 
diately anterior  to  them  (cepHalalgia,  palpitation  of  the  heart, 
suffocative  sensations,  lassitude,  general  debility,  taciturnity,  de- 
spondency, a  habit  of  making  fires) ;  (d)  personal  antecedents  (con- 
vulsions in  infancy,  development  of  intellectual  disorders,  neuroses, 
fevers) ;  (e)  an  inherited  nervous  disposition ;  (/)  puberty,  meno- 
pause or  menstrual  irregularities  occurring  at  or  near  the  time  of 
the  crimes;    (g)  eagerness  to  lend  help  in  extinguishing  fires; 


Digitized  by  VjOOQIC 


150  LEGAL  MEDICINE.  V~?}g*  b&&^ 

(A)  premeditation  and  slyness  in  executing  the  crimes;  lying  or 
equivocation  during  the  examination ;  (*)  a  sound  mental  condition 
according  to  the  belief  of  the  community ;  (j)  a  habitation  in  the 
country. 

7.  The  data  relative  to  the  accused  are  of  more  importance 
than  those  relating  to  the  crime. 

8.  It  is  very  rare  to  find  all  the  conditions  enumerated  per- 
sonified in  a  single  individual ;  each  case  must  be  judged  upon  its 
own  merits. 

9.  But  the  absence  of  motive  ought  always  to  be  made  out ; 
this  alone  does  not  suffice  to  establish  pyromania,  but  tliis  mental 
disorder  is  incompatible  with  the  existence  of  any  motive,  however 
trivial. 

Partial  Resjxmsibility  of  the  Insane. — Upon  the  occasion  of  a 
medico-legal  inquiry  into  the  mental  condition  of  a  woman  who 
poisoned  her  mistress  and  concealed  her  body  and  later  committed 
a  series  of  ingenious  frauds  to  obtain  possession  of  her  victim's 
fortune,  Dr.  Ball30  raised  anew  the  question  whether  insane  persons 
should  not  be  punished  for  such  unlawful  acts  as  do  not  flow  as  a 
natural  consequence  from  their  delusions :  "  thus,  the  lunatic  who 
imagines  his  body  is  made  of  glass  is  decidedly  insane ;  but  if  he 
murders  a  man  whom  he  has  good  reasons  to  wish  out  of  the  way, 
taking  artful  and  well-planned  precautions,  it  is  clear  that  he  has 
reasoned  in  the  same  way  as  ordinary  criminals  and  deserves  to 
suffer  the  consequences  of  his  acts." 

The  author  believes  that  the  deterrent  effect  of  punishment,  the 
only  effect  which  justifies  it,  would  be  felt  in  a  salutary  way  by  a 
certain  class  of  lunatics.  Fear  exercises  an  incontestable  influence 
upon  some  deranged  minds,  and  there  is  no  valid  reason  why 
they  should  be  exempt  from  penalties  in  proportion  to  their 
accountability. 

In  the  case  which  was  the  occasion  of  Ball's  comments,  the 
culprit  was  a  woman,  clever  at  business,  an  indefatigable  worker 
and  of  superior  ability,  who  might  be  visited  with  religious  visions 
and  delusions,  without  losing  a  line  of  her  intellectual  advantages. 
Cupidity,  her  ruling  passion,  was  the  motive  of  her  crime,  and  the 
ingenious  precautions  which  she  took  to  secure  against  discovery 
showed  that  she  correctly  appreciated  and  justly  feared  the  conse- 
quences.    The  motives  which  governed  her  conduct  are  the  same 
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as  those  which  influence  ordinary  criminals,  and  the  kind  of 
insanity  which  she  inherited  does  not  in  any  fashion  justify  an 
exception  in  her  favor. 

This  view  was  confirmed  by  the  verdict  of  the  jury.  Ball 
observes  that  there  are  lunatics  who,  though  they  have  imperfect 
ideas  upon  right  and  wrong,  have,  at  least,  a  very  clear  perception 
of  the  dangers  to  which  they  expose  themselves  in  breaking  the 
law. 

F(ETICIDE   AND   INFANTICIDE. 

The  Ethics  of  Induced  Abortion. — Dr.  James  E.  Kelley31 
argues  forcibly  that  the  readiness  with  which  physicians  resort  to 
operative  procedures  to  induce  abortions  under  conditions  which, 
it  is  assumed,  place  the  mother's  life  in  jeopardy  if  pregnancy  is 
permitted  to  continue,  is  a  blight  upon  modern  civilization  and 
professional  honor.  He  pleads  for  the  rights  of  the  unborn  child. 
He  says: — "As  physiologists,  we  cannot  accept  the  dictum  of 
Aristotle,  who  held  that  the  foetus  did  not  attain  viability  until  the 
fortieth  day  after  fruitful  coition;  neither  can  we  coincide  with 
those  legal  authorities  who  hold  that  the  human  offspring  is  not  a 
human  being  until  it  ceases  to  be  pars  viscerum  matris,  and  is 
completely  extruded  from  the  body  of  the  mother.  From  the 
instant  at  which  impregnation  occurs  and  the  ovum  receives  life, 
the  foetus  is  human,  and  at  all  periods  differs  in  degree  only,  and 
not  in  kind,  from  the  infant  and  the  adult.  Therefore,  we  must 
regard  it  as  a  ' human  being'  with  an  inalienable  right  to  life, 
and  its  destruction  is  homicide." 

Homicide  is  either  justifiable,  excusable,  or  felonious,  accord- 
ing to  the  circumstances  attending  it.  To  which  class  of  homicide 
does  foeticide  belong  1  It  is  not  justifiable  homicide,  nor  is  it 
excusable  homicide  or  manslaughter.  The  very  nature  of  the  case 
demands  grave  premeditation  and  a  definite  plan  of  action,  which 
constitute  malice  aforethought,  with  the  obvious  intention  to  com- 
mit a  felony;  and  the  operator  has  a  perfect  knowledge  of  the 
fatal  nature  of  the  act.  Thus  presenting  all  the  essential  con- 
ditions, we  must  look  upon  abortion  as  nothing  less  than  willful 
murder,  and  in  the  class  of  unnatural  crimes  because  it  is  con- 
trary to  the  great  fundamental  and  natural  instincts  of  self- 
preservation  and  reproduction  of  species. 

It  is  often  contended  that  the  undeveloped  condition  of  the 
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foetus  and  its  dependent  and  defenceless  state  detract  from  its  claim 
to  existence;  but  this  is  an  argument  which,  with  equal  propriety, 
may  be  advanced  against  the  rights  of  many  adults,  most  children 
and  all  infants.  Mental  deficiency  might  be  pleaded  with  equal 
justice  in  defence  of  the  murder  of  many  of  our  fellow-creatures, 
as  the  imbecile,  the  insane,  and  even  the  comatose;  but,  fitr  from 
extenuating  the  act,  their  condition  only  aggravates  any  violence 
which  is  offered  to  them ;  while  monsters,  the  cyanotic,  and  the 
victims  of  arrested  development  could  be  as  justly  destroyed  on 
the  ground  of  incomplete  physical  conformation  as  the  immature 
foetus. 

Another  defence  of  abortion  is  based  upon  the  comparison  of 
the  relative  value  of  the  lives  of  the  mother  and  foetus.  This  is 
but  an  effort  to  contrast  the  known  with  the  unknown;  for  the 
natural  development  of  this  unborn  being  may  result  in  a  career 
greater  than  any  with  which  the  world  has  ever  yet  been  blessed. 

The  relations  of  the  child  to  the  foeticide  being  thus  formu- 
lated, how  does  the  physician  stand,  who  must  act  either  as  a 
skilled  agent  or  as  a  principal  in  the  affair  ? 

In  general,  the  duty  of  the  physician  in  all  cases  may  be 
summarized  thus: — He  must  perform  every  just  and  lawful  act 
which  is  essential  to  the  life  and  conducive  to  the  physical  welfare 
of  the  patient  whose  care  he  has  undertaken.  In  the  act  of  abor- 
tion he  performs  an  operation  which  is  necessarily  destructive  of 
one  human  life,  and,  owing  to  its  hazardous  nature,  most  danger- 
ous to  another;  and  possibly,  as  in  cases  of  multiple  conception, 
the  operation  may  result  in  the  death  of  three  or  even  a  greater 
number  of  human  beings.  He  voluntarily  undertakes  a  deed 
sanctioned  by  no  law,  but  always  regarded  as  a  felony.  He  con- 
stitutes himself  the  judge  of  a  court  from  which  time  admits  of 
no  appeal;  he  ignores  that  impartiality  so  essential  in  an  arbiter 
of  life  and  death,  and  is  simultaneously  the  judge  and  counsel  for 
the  prosecution ;  he  decides  adversely  to  the  accused,  and  condemns 
him  to  death,  and,  lastly,  is  the  executioner  of  his  own  sentence. 

The  prevalence  of  abortion  as  an  established  procedure  in 
modern  medicine  shows  that  new  laws  are  needed  which  shall 
tend  to  limit  its  application  to  the  minimum  and  to  alleviate,  in 
the  judicial  sense  at  least,  the  act  of  abortion  into  "justifiable  foeti- 
cide."   Such  a  restriction,  while  affording  every  advantage,  corn- 
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patible  with  justice,  to  the  mother,  should  insure  to  the  foetus  every 
possible  security  by  adequate  investigation  and  representation,  in 
accordance  with  established  legal  procedure. 

Every  court  or  tribunal  consists  of  three  essential  elements: 
the  plaintiff,  the  defendant,  and  the  judge.  The  two  first-named 
are  frequently  permitted  to  appear  by  proxy,  and  generally  their 
interests  are  guarded  by  skilled  advocates.  In  criminal  law,  where 
a  fourth  element  is  introduced  in  the  person  of  the  executioner, 
the  greatest  precautions  are  exercised  to  secure  for  even  the  most 
notorious  malefactor  every  advantage  which  can  accrue  from  a 
thorough  investigation,  the  admission  of  favorable  testimony,  and 
the  assistance  of  able  lawyers,  who  are  frequently  supplied  by  the 
State.  If  such  care  be  bestowed  upon  the  equitable  trial  of  aban- 
doned criminals,  it  is  natural  to  inquire  if  the  State  does  not  neglect 
its  duty  by  permitting  this  notorious  and  daily  destruction  of 
human  life  without  a  rigid  investigation,  and  the  assertion  of  its 
unquestionable  right  to  veto  or  to  sanction  each  case,  according  to 
its  merits. 

If  the  authorities  could  be  awakened  to  the  necessity  of 
establishing  a  tribunal  for  the  purpose  of  restraining  those  prac- 
titioners who  are  not  deterred  by  ethical  considerations  or  religious 
scruples,  its  construction  should  be  an  easy  matter  for  the  practical 
legislator.  According  to  precedent,  it  might  consist  of  a  presiding 
officer  or  judge,  a  physician  of  the  highest  professional  probity 
and  judicial  reputation,  an  able  practitioner  as  the  counsel  of  the 
foetus,  the  parent  being  represented  by  her  personal  medical 
attendant;  the  fourth  member  of  the  court  would  be  the  executive 
officer.  That  such  an  officer  as  a  State-abortionist  should  be 
appointed  is  apparent,  owing  to  the  many  instances  in  which  no 
power  could  compel  the  attending  physician  to  perform  so  repug- 
nant an  operation,  while,  even  if  he  were  to  undertake  it,  his 
opportunities  might  not  afford  him  the  essential  skill  and  experi- 
ence. It  would  hardly  be  in  keeeping  with  that  rigid  impartiality 
so  desirable  in  a  presiding  officer  if,  as  the  executioner  of  his  own 
mandate,  he  were  to  perform  an  operation  for  which  he  would 
necessarily  be  remunerated,  neither  would  it  be  in  keeping  with 
the  function  of  the  physician,  to  whom  we  have  alluded  as  the 
representative  or  defender  of  the  foetus,  to  destroy  the  life  of 
his  client 
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With  such  a  tribunal,  the  operation  would  be  shorn  of  some 
of  its  most  objectionable  features.  A  restraint  would  be  imposed 
upon  those  who  regard  their  personal  judgment  as  all-sufficient 
and  final,  if  the  practitioner  were  compelled  to  report  to  the  execu- 
tive those  cases  in  which  he  considered  abortion  essential.  The 
members  of  the  noblest  profession  would  be  protected  from  a 
degrading  demand  to  commit  a  felony ;  the  popular  opinion,  which 
ascribes  to  the  medical  profession  the  odium  of  encouraging  abor- 
tion, owing  to  the  levity  with  which  physicians  frequently  discuss 
the  subject,  would  be  exploded ;  without  the  sacrifice  of  dignity  or 
emolument,  the  physician  would  transfer  to  the  strong  arm  of  the 
law  a  great  responsibility ;  without  any  infringement  of  her  liberty, 
the  patient  would  have  the  advantage  of  supervision  and  treatment 
by  skillful  and  experienced  physicians  in  consultation  with  her  own 
attendant ;  and,  finally,  two  classes  of  criminal  abortion,  which 
occur  but  too  often,  and  without  attempt  at  concealment,  would  be 
eliminated.  The  first  of  these  is  that  in  which  the  patient,  anxious 
to  evade  the  trials  of  maternity,  imposes  upon  the  inexperienced 
or  careless  physician  by  simulating  the  alarming  symptoms  of  per- 
nicious pregnancy,  until  he  is  persuaded  that  abortion  alone  can 
preserve  her  life.  In  the  other  class,  the  practitioner,  more  or  less 
above  suspicion,  justifies  or  cloaks  a  criminal  abortion  by  averring 
that  the  evacuation  of  the  womb  is  essential. 

In  somewhat  the  same  tone,  Dr.  Isaac  N.  Quimby32  discusses 
the  anomalous  state  of  the  law  relating  to  the  destruction  of  foetal 
life.  Infanticide,  in  common  law,  consists  in  the  doing  of  any  act 
whereby  the  death  of  an  infant  is  caused  after  it  is  fully  born  alive. 
It  is  distinguished,  by  law,  from  the  killing  of  a  child  within  its 
mother's  womb,  which  is  known  as  foeticide.  When  the  death  of 
a  newly  born  infant  is  occasioned  by  an  unlawful  act,  as  distin- 
guished from  mere  accident  or  unavoidable  casualty,  such  an  act 
constitutes  the  crime  of  felonious  homicide  and  may  be  either 
murder  or  manslaughter,  according  to  the  circumstances  of  the 
particular  case.  In  every  instance,  however,  the  death  must  occur 
after  the  actual  birth  of  the  child,  or  no  crime  is  committed.  If  a 
person  uses  means  for  the  procurement  of  an  abortion  upon  the 
mother,  either  by  the  administration  of  medicines  or  by  the  use  of 
instruments,  or  in  any  other  way  whatever,  and  the  foetus  is 
destroyed  before  birth,  the  act  is  neither  murder  nor  manslaughter, 
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at  common  law,  but  only  a  misdemeanor !  It  is  not  indictable, 
under  the  common  law,  to  procure  an  abortion  with  the  consent  of 
the  woman  unless  she  is  quick  with  child ;  and  "quick  with  child" 
is  defined  by  the  law  to  mean  that  the  period  has  arrived  when  the 
life  of  the  infant  has  commenced,  a  fallacy  based  upon  an  old 
English  law,  which  no  longer  obtains,  that  the  use  of  the  term 
abortion,  medically  considered,  is  limited  to  the  expulsion  of  the 
contents  of  the  womb  before  the  sixth  month  of  gestation.  But 
that  law  has  long  since  been  repealed ;  abortion  under  English 
laws  now  means  the  expulsion  of  the  foetus  at  any  period  of  gesta- 
tion and  its  procurement  is  reckoned  a  felony.  This  ancient,  but 
now  exploded  theory,  that  life  in  the  foetus  does  not  commence 
until  the  third  or  fourth  month  of  gestation  is  founded  upon  igno- 
rance and  a  misconception  of  facts,  and  is  contrary  to  modern 
science.  As  physicians,  we  should  insist  most  positively  that  the 
life  of  the  fetus  begins  at  the  moment  of  conception,  and  therefore 
the  destruction  of  the  fetus,  at  any  period  of  gestation,  should  con- 
stitute murder. 

Ventilation  of  the  Middle  Ear  of  the  Neto-born  Child,  as  a 
Sign  of  Limng  Birth. — Gelle33  thus  states  his  views  with  regard  to 
the  significance  of  air  in  the  tympanum  of  the  new-born  child  as 
an  indication  that  the  child  was  born  alive.  All  authors,  he  says, 
admit  the  existence  of  a  gelatiniform  plug  (often  modified  by 
extravasation  of  blood  or  by  suppuration)  which  fills  the  tympanic 
cavity,  and  they  know  that  this  cavity  becomes  empty  at  birth,  so 
as  to  give  access  to  the  external  air.  How  does  this  transition 
from  fullness  to  vacuity  take  place  %  To  what  is  the  penetration 
of  air  due  ?  It  is  due  at  once  to  the  absorption  of  the  tympanic 
mucous  mass  and  the  penetration  of  air  by  the  efforts  of  deglutition 
and  respiration  at  the  moment  that  the  child  cries.  Hemorrhage 
and  suppuration  of  the  tympanum  prevent  the  disappearance  of  the 
altered  plug,  and  so  oppose  an  obstacle  to  the  admission  of  the  air ; 
so* that  certain  conditions  in  the  ear  itself  hinder  the  ventilation  of 
the  middle  ear  of  the  new-born  child.  In  these  cases  the  mucous 
mass  persists,  and  thus  the  medico-legal  value  of  this  condition  in 
its  relation  to  living  birth  is  considerably  modified.  If  the  lungs 
are  found  expanded,  the  problem  is  solved ;  if  the  lungs  remain  in 
a  fetal  state,  or  are  putrefied,  the  presence  of  air  in  the  tympanum 
can  be  referred  to  the  effect  of  decomposition ;  in  such  cases,  how- 
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ever,  it  is  not  air  which  one  finds,  but  most  often  it  is  a  liquid 
mass.  When  one  finds  a  firm  plug  in  the  middle  ear  and  at  the 
same  time  a  foetal  state  of  the  lungs,  the  two  conditions  together 
have  a  very  great  value. 

Examination  of tJie  Month  and  Pharynx  ofNeto-bom  Children 
in  Suspected  Infanticide. — Huber34  calls  attention  to  the  necessity 
of  a  thorough  examination  of  the  mouth,  pharynx  and  larynx  in 
cases  of  suspected  infanticide,  and  criticises  adversely  the  methods 
usually  adopted  in  making  such  examinations.  He  recommends 
the  following  procedure : — The  usual  section  in  the  middle  line 
over  the  sternum  is  prolonged  through  the  soft  parts  of  the  under 
jaw,  that  is,  through  the  chin  and  under  Up.  One  blade  of  sharp- 
pointed  scissors  is  passed  immediately  behind  the  alveolar  process, 
in  the  middle  line,  from  above  downward,  and  the  mandibula 
divided.  The  halves  of  the  lower  jaw  can  then  be  separated  and 
thrown  backward  on  each  side,  affording  a  complete  view  of  the 
mouth  and  pharynx,  without  disturbing  any  foreign  body  that  may 
be  located  there. 

The  tongue  can  be  drawn  either  forward  or  to  one  side,  as 
most  convenient.  The  advantages  claimed  are :  facility  of  execu- 
tion, thoroughness  of  investigation,  with  minimum  disturbance  of 
the  parts  in  relation  to  disfigurement  of  the  cadaver. 

HYPNOTISM  AND   CRIME. 

During  the  past  year  the  medico-legal  relations  of  hypnotism 
have  received  renewed  attention.  To  such  a  degree  has  interest 
in  the  subject  been  stimulated  in  France  that  the  French  Govern- 
ment deemed  it  a  worthy  theme  for  full  investigation  at  public 
expense,  and  appointed  a  commission  composed  of  magistrates  and 
professors  of  mental  and  legal  medicine,  Prof.  Brouardel  among 
the  latter. 

Two  of  the  questions  investigated  by  this  committee  were  as 
follows: — **  1.  Can  a  person  cause  another,  when  in  a  state  of 
hypnotism,  to  sign  receipts  for  money  not  received  ?  2.  Can  a 
person,  hypnotized,  be  forced,  against  his  or  her  will,  to  execute  a 
will  in  favor  of  any  individual  ?  The  mode  of  experimentation 
was  as  follows :  A  young  woman  was  hypnotized,  first  by  pressure 
on  a  suggested  hypnotic  point  and  then  by  slight  friction  on  the 
forehead.     Brouardel  then  approached  her  and  asked  her  if  she 
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would  accept  a  loan  of  fifty  francs.  At  first  she  refused ;  but  on 
the  suggestion  being  forced  upon  her,  she  gradually  weakened  and 
finally  consented  to  accept  the  offer.  A  stamped  receipt  was  then 
drawn  up  with  every  possible  legal  precaution  and  the  patient  her- 
self was  quite  anxious  that  there  should  be  no  mistake  about  it.  She 
then  signed  it  and  Brouardel  put  it  in  his  pocket,  but  did  not  offer 
to  give  her  the  money.  She  was  then  awakened  and  acknowledged 
that  the  receipt  was  signed  by  her,  but  could  not  remember  under 
what  circumstances  she  had  been  induced  to  sign  it,  or  whether  or 
not  she  had  received  the  money.  Legally,  the  receipt  was  entirely 
valid,  and  the  holder  of  it  could  collect  payment  for  the  loan. 

In  the  test  of  making  a  hypnotized  subject  execute  a  will,  a 
young  woman  was  placed  in  the  hypnotic  state  and  told  that  it 
was  absolutely  necessary  for  her  to  make  her  will  at  once  and  in 
favor  of  the  speaker.  She  objected,  saying  she  was  too  young  to 
make  preparations  for  death.  After  a  discussion  of  ten  minutes, 
she  said  that  if  she  made  a  will,  she  wanted  to  give  her  property 
to  her  mother  and  other  kindred;  but  after  persistent  persuasion, 
and  reiteration  of  the  suggestion  that  it  was  better  to  give  every- 
thing to  the  one  who  was  addressing  her,  she  finally  accepted  the 
proposition  and  agreed  to  give  him  all  her  savings,  her  money  and 
her  jewelry.  A  day  was  appointed  for  the  signing  of  the  will, 
which  a  notary  meanwhile  was  to  write.  It  was  suggested  to  her 
that  she  should  say  nothing  of  the  matter  to  any  one  in  the  mean 
time  and,  if  she  was  asked  later  whether  she  had  acted  with  her 
free  will  and  consent,  that  she  should  declare  that  she  had  not  been 
forced  to  the  act  by  any  person.  On  the  appointed  day,  it  was 
noticed  that  the  young  woman  was  fidgety  and  nervous  during  the 
early  morning ;  she  said  she  had  something  to  do,  but  could  not 
remember  what  it  was.  When  hypnotized,  she  remembered  the 
promise ;  and  when  one  of  the  bystanders  was  introduced  as  the 
notary,  she  immediately  signed  her  will,  giving  all  she  possessed 
to  the  doctor.  This  was  duly  witnessed,  and  the  lawyers  of  the 
commission  asked  her  if  she  was  acting  with  entire  freedom,  with- 
out having  been  urged  to  the  act ;  she  replied  that  she  had  done 
the  act  of  her  own  volition,  that  she  knew  her  family  was  poor 
but  she  preferred  to  give  everything  to  Dr.  B.  She  said  that  she 
felt  obliged  to  do  so,  but  could  not  tell  the  reason.  When  awakened, 
she  repeated  the  same  story. 
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M.  Gilles  de  la  Tourette  has  devoted  an  entire  volume  to  a 
discussion  of  the  medico-legal  relations  of  hypnotism  and  a  re- 
hearsal of  his  observations  thereon.36  A  pupil  of  Charcot  and  of 
Brouardel,  his  ability  to  treat  this  rather  difficult  theme  is  amply 
shown  in  his  interesting  book.  He  traces  the  history  and  de- 
velopment of  the  singular  state  called  hypnotism  from  the  days  of 
Mesmer,  the  charlatan,  to  the  recent  date  when  Charcot  undertook 
its  study,  in  1878,  as  a  purely  scientific  question.  He  describes 
the  phenomena  of  hypnotism  and  its  allied  conditions,  catalepsy, 
lethargy,  somnambulism.  He  is  of  the  opinion  that  as  aids  to 
crime  by  suggestion  these  abnormal  states  are  of  extremely  little 
use  in  real  life,  however  startling  some  of  the  effects  may  be  in  the 
experimental  laboratory.  Rape  is  the  only  crime  which,  accord- 
ing to  this  author,  has  thus  far  been  accomplished  with  the  aid  of 
hypnotism  under  the  form  of  lethargy.  The  possibility  of  thought- 
transference  is  denied  by  the  author. 

Mesnet37  used  hypnotism  in  one  extraordinary  instance  to 
serve  the  ends  of  justice  by  testing  the  mental  state  of  a  young 
man  accused  of  stealing.  This  young  man,  nineteen  years  old, 
had  been  a  somnambulist  for  two  years,  his  attacks  being  frequent 
and  prolonged.  During  one  of  these,  he  stole  various  articles,  and 
was  arrested.  The  history  of  his  idiopathic  somnambulism  having 
been  established,  he  was  subjected  by  Mesnet  to  a  series  of  experi- 
ments to  demonstrate  if,  by  means  of  hypnotism,  artificial  somnam- 
bulism, and  the  commission  of  crime  by  suggestion,  while  in  that 
state,  were  possible.  After  various  manifestations  clearly  proving 
induced  hallucinations  of  sight  and  hearing  while  he  was  hypno- 
tized, the  young  man  was  brought  to  himself  and  declared  that  he 
could  recall  nothing  of  what  had  just  occurred.  Again  hypnotized, 
he  showed  a  clear  memory  of  all  that  had  passed  in  his  previous 
hypnotic  state,  the  various  hallucinations  which  had  been  created 
for  him  and  the  feelings  which  he  had  experienced  in  consequence 
of  them. 

On  another  occasion,  Mesnet  directed  his  hypnotized  patient 
to  steal,  on  the  following  day,  at  a  given  hour,  the  watch-chain  of 
one  of  the  hospital  externes;  having  consented  to  do  this,  the 
young  man  was  awakened.  The  next  day,  after  the  hospital- visit 
was  finished,  Mesnet  was  seated  at  a  table  with  his  assistants,  in- 
cluding the  externe  previously  indicated.     The  hypnotic  patient. 
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who  had  been  sent  for,  came  in  and  took  the  seat  on  the  right  of 
the  doctor,  the  externe  being  on  the  left.  Presently,  the  patient, 
who  hitherto  had  been  in  his  normal  state,  bright  and  cheerful,  be- 
came reticent,  vacant,  and  passed  into  the  hypnotic  condition.  His 
countenance,  previously  calm  and  impassive,  showed  now  evident 
distress ;  his  forehead  was  wrinkled ;  his  eyes  were  suffused ;  his 
conjunctivae  were  slightly  injected ;  there  were  livid  spots  on  his 
cheeks ;  his  respiration  was  rapid. 

He  fixed  his  look  on  the  watch-chain.  He  reached  his  hands 
toward  it,  but  withdrew  them.  Then,  with  a  quick  movement,  he 
removed  the  watch-chain  guard  from  the  vest  button-hole,  drew 
out  the  ^atch,  and  placed  it  in  his  trousers  pocket.  At  the  same 
moment  he  ran  out  of  the  room  to  the  story  below  where  he  was 
found  in  a  state  of  bewilderment  by  an  attendant.  Restored  to 
his  normal  condition,  he  declared  his  entire  inability  to  explain 
how  he  got  possession  of  the  watch  which  was  found  in  his  pocket 
and  the  implication  that  he  was  a  thief  provoked  a  succession  of 
violent  nervous  manifestations  more  or  less  analogous  to  hypnotism, 
— lethargic  collapse,  catalepsy,  ecstasy. 

This  observation  of  Mesnet  raises  the  question  whether  one 
has  the  right  to  hypnotize  an  accused  person  or  any  person  what- 
ever for  the  purpose  of  obtaining  during  his  sleep  a  confession  of 
crime  or  an  accusation  against  another.  Brouardel  denies  abso- 
lutely the  right  of  the  expert  to  use  admissions  obtained  during 
hypnotism,  with  a  view  to  fixing  the  agency  of  a  crime.38  He 
would  use  these  confessions,  if  at  all,  only  when  they  are  for  the 
advantage  of  an  innocent  person  falsely  charged  or  suspected. 
He  draws  attention,  also,  to  certain  practical  difficulties  in  this 
connection.  He  says  that  in  order  to  establish  the  confession  as 
probable,  it  would  be  necessary  to  repeat  the  hypnotism  at  the 
trial  in  court.  Then,  exactly  what  value  would  a  declaration  so 
obtained  have  after  all  ?  Could  one  give  it  full  credit  %  To  do  so, 
would  be  going  beyond  what  our  present  knowledge  would  justify. 
Besides,  it  would,  in  effect,  be  open  to  the  objection,  that  it  would 
be  obtaining  information  by  a  sort  of  moral  extortion  analogous  to 
the  confessions  drawn  from  the  subjects  of  physical  torture. 
Would  not  one  be  proceeding  far  beyond  the  voluntary  avowals 
of  the  subject  of  the  experiment  ?  In  a  word,  it  would  be  a 
reprehensible  trap,  and  one  should  not  use  such  a  method  with- 
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out  the  formal  direction  so  to  do,  issued  by  the  proper  judicial 
authorities. 

In  a  lecture  delivered  before  the  Paris  School  of  Medicine, 
Brouardel  set  forth  very  clearly  the  most  recent  views  touching 
the  phenomena  of  hypnotism  and  the  process  of  producing  them 
in  favorable  subjects.39  The  fact  that  blind  persons  have  been 
hypnotized  is  proof  that  magnetic  sleep  results  from  fixing  the 
attention  upon  an  imaginary  object.  Lasegue  has  produced  the 
effect  by  simply  shutting  the  eyes  with  the  finger  tips  applied  to 
the  lids.  Broca,  Verneuil  and  Follin  have  performed  amputation 
while  the  patient  was  in  hypnotic  sleep ;  anaesthesia  was  produced 
so  thoroughly  that  the  patient  did  not  awaken  during  the  opera- 
tion. There  are  certain  females  who  have  hypnotic  zones,  certain 
well-defined  regions  of  the  body  pressure  on  which  will  induce  sleep ; 
for  example  the  lobule  of  the  ear,  the  left  thumb,  the  region  of 
the  elbows, — so  that  it  happens  sometimes  with  these  latter  that 
a  person  taking  them  by  the  elbows  puts  them  to  sleep  without 
their  knowledge  or  consent. 

So  much  for  the  hypnotizing  process ;  the  restoration  to  the 
normal  state  is  another  matter.  Puys6gur,  who  for  a  long  time 
was  the  high-priest  of  magnetism,  rubbed  the  eyelids  of  his  sub- 
jects to  such  a  degree  as  to  produce  ecchymoses ;  to-day,  all  that 
is  needed  is  to  open  the  lids  and  to  blow  above  them  with  the 
breath.  The  initiatory  phenomena  of  the  sleep  consist  in  a  droop- 
ing of  the  lids,  then  a  convergence  of  the  eyes,  as  they  are  directed 
upwards,  then  a  motion  of  swallowing,  two  or  three  sighs, — and 
that  is  all.  There  are  several  steps  or  phases  of  hypnotic  sleep. 
The  first  state  is  that  of  lethargy.  The  woman  falls  over  all  at 
once,  absolutely  inert ;  it  is  the  picture  of  death,  without  cadaveric 
rigidity.  There  is  anaesthesia  and  analgesia.  But  the  phenomenon 
which  enables  one  to  detect  simulation  is  this : — if  one  takes  hold 
of  any  muscle  whatever,  it  is  attacked  with  hyperexcitability  and 
it  contracts;  this  contraction  is  controlled  only  by  seizing  the 
antagonistic  muscles.  In  the  same  way,  if  the  course  of  the  facial 
nerve  is  touched  with  a  pencil,  all  the  muscles  of  the  face  contract. 

When  a  woman  is  in  a  condition  of  lethargy,  if  her  eyelids 
are  forcibly  opened  she  enters  forthwith  into  the  state  of  cata- 
lepsy. She  retains  then,  like  a  mannikin,  just  the  position  in  which 
she  is  placed.     There  is  here,  again,  a  test  which  distinguishes 
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true  catalepsy  from  simulation.  If  the  arm  of  tke  patient  is 
extended,  she  will  hold  this  position  indefinitely  or  at  least  will 
change  it  very  slowly,  obeying  the  law  of  gravity ;  the  dissembler 
will  make  efforts  which  betray  themselves  by  an  abnormal  rhythm 
of  the  hand  and  after  a  little  she  will  be  bathed  in  perspiration. 
There  is  still  another  tiling  worthy  of  note.  When  one  makes 
toward  or  before  the  woman  any  gesture  whatever,  her  face  imme- 
diately takes  on  an  expression  corresponding  to  the  gesture ;  thus, 
if  you  hold  out  the  hands  toward  her,  she  has  the  look  of  desiring 
to  kiss  her  hand  to  you. 

Next  is  the  state  of  somnambulism,  provoked  by  lightly  rub- 
bing the  forehead  of  the  cataleptic  subject.  In  this  state,  the 
phenomena  are  wholly  different  from  those  just  described.  The 
will  of  the  woman  seems  abolished  to  a  certain  degree  and  replaced 
by  that  of  the  hypnotizer  who  makes  the  patient  do  all,  or  nearly 
all,  that  he  likes.  She  will  be  unable  to  recall  anything  that  has 
transpired.  She  goes  and  comes  like  any  person,  with  sharpened 
vision,  her  eyes  hypersesthetic,  able  to  read  in  a  dim  light ;  she  may 
even  seem  to  be  able  to  read  with  the  eyes  closed,  only  a  very 
slight  parting  of  the  eyelids  sufficing.  There  is  an  exaggerated 
muscular  force  so  that  she  will  push  aside  vigorously  any  one  who 
obstructs  her  passage.  Finally,  the  hyperesthesia  of  all  the  nerves 
of  sensation  is  such  that  one  needs  only  to  breathe  upon  the  back 
of  the  hand  to  cause  it  to  close  quickly ;  and  upon  the  palm  to 
cause  the  contraction  to  cease. 

Prof.  William  A.  Hammond40  considers  hypnotism  a  condition 
of  automatism  in  which  acts  are  performed  without  the  conscious 
volition  of  the  subject.  He  would  call  the  state  Syggignoscism — 
the  agreeing  of  one  mind  with  another  mind.  In  these  cases  of 
hypnotism  the  consciousness  seems  to  be  so  altered  that  the  indi- 
vidual is  not  aware  of  his  identity.  It  is  the  condition  of  double 
consciousness ;  and  this  condition  we  are  able  to  produce  in  cer- 
tain individuals. 

The  proportion  of  persons  who  are  fit  subjects  of  experiments 
in  this  direction  is  about  two  in  ten  of  males  and  about  four  in  ten 
of  females. 

MISCELLANEOUS    TOPICS. 

The  Legal  Relations  of  Inebriety. — Clark  Bell41  defines  clearly 

and  succinctly  existing  law  both  civil  and  criminal,  with  relation 

u— ▼ 
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to  inebriety.     He  lays  down  among  others  the  following  propo- 
sitions : — 

I.  Gvil  Relations. — Intoxication  is  regarded  by  the  common 
law,  when  complete  and  characterized  by  unconsciousness,  as  a 
species  of  insanity.  Lord  Coke's  fourth  manner  of  "non  compos 
mentis"  was,  "4.  By  his  own  act  as  a  drunkard."  Delirium 
tremens,  which  results  directly  from  habits  of  intoxication,  is  in 
law  considered  to  be  a  form  of  insanity,  and  this  has  been  repeat- 
edly held  by  the  courts.  It  has  always  been  a  well-settled  rule  of 
law  that  no  person  can  make  a  contract  binding  upon  himself 
while  he  is  wholly  deprived  of  his  reason  by  intoxication.  This 
would  be  true  as  to  deeds,  wills,  instruments  and  obligations  of 
every  kind.  This  rule  was  not  changed  when  the  intoxication 
was  not  procured  by  the  other  party  to  the  contract,  but  is  volun- 
tary on  the  part  of  the  drunkard.  By  common  law  and  by  statute 
law  an  intoxicated  person  is  thereby  rendered  incompetent  as  a 
witness. 

In  the  marriage  contract,  which  in  some  respects  is  treated  on 
different  grounds  from  all  other  contracts,  the  general  rule  has 
been,  that  if  the  party  was  so  far  intoxicated  as  not  to  understand 
the  nature  and  consequences  of  the  act,  this  would  invalidate  the 
contract.  It  has  been  held  that  habitual  drunkenness,  being  estab- 
lished, is  primd  facie  evidence  of  the  subject's  incapacity  to  manage 
his  affairs. 

II.  Criminal  Relations. — That  form  of  intoxication  which 
results  in  the  total  or  partial  suspension  of,  or  interference  with, 
the  normal  exercise  of  brain  function,  is  regarded  at  law  as  mental 
unsoundness  and  sometimes  amounts  to  a  species  of  insanity.  It 
has  been  held  by  law  to  be  voluntary  madness,  caused  by  the 
willful  act  of  the  drunkard,  and  the  decisions  have  been  uniform 
that  where  reason  has  been  thus  suspended,  by  the  voluntary 
intoxication  of  a  person  otherwise  sane,  this  condition  does  not 
relieve  him  from  the  consequences  of  his  criminal  acts,  or  more 
carefully  stating  it,  from  acts  committed  by  him  in  violation  of  law, 
while  in  that  state. 

There  are  decisions  which  go  to  the  length  of  holding  that  the 
law  will  not  consider  the  degree  of  intoxication,  whether  partial, 
excessive  or  complete,  and  even  that  if  the  party  was  unconscious 
at  the  time  the  act  was  committed,  such  condition  would  not  excuse 
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his  act;  and  in  some  cases  judges  have  gone  so  far  as  to  instruct 
juries  that  intoxication  is  actually  an  aggravation  of  the  unlawful 
act  rather  than  an  excuse. 

But  the  better  rule  of  law  now  undoubtedly  is  that  if  the 
person,  at  the  moment  of  the  commission  of  the  act,  was  uncon- 
scious and  incapable  of  reflection  or  memory,  from  intoxication,  he 
could  not  be  convicted.  There  must  be  motive  and  intention  to 
constitute  crime ;  and,  in  such  case,  the  accused  would  be  incapable, 
from  intoxication,  of  acting  from  motive.  The  law  assumes  that 
he  who,  while  sane,  puts  himself  voluntarily  into  a  condition  in 
which  he  knows  he  cannot  control  his  actions,  must  take  the  con- 
sequences of  his  acts,  and  that  his  intentions  may  be  inferred.  He 
who*  thus  voluntarily  places  himself  in  such  a  position,  and  is 
sufficiently  sane  to  conceive  the  perpetration  of  the  crime,  must  be 
assumed  to  have  contemplated  its  perpetration.  As  malice,  in  most 
cases,  must  be  shown,  or  established,  to  complete  the  evidence  of 
crime,  it  may  be  inferred  from  the  nature  of  the  act,  how  it  was 
done,  the  provocation  or  its  absence,  and  all  the  circumstances  of 
the  case.  Voluntary  intoxication,  though  amounting  to  a  frenzy, 
has  been  held  not  to  be  a  defense  when  a  homicide  was  committed 
without  provocation. 

Delirium  tremens,  however,  a  condition  which  is  the  result 
of  drink,  and  is  remotely  due  to  the  voluntary  act  of  the  drunkard, 
has  been  held  to  be  a  defense  for  acts  committed  while  in  the 
frenzy,  similar  to  the  defense  of  insanity.  It  has  been  held  that 
when  inebriety  develops  into  a  fixed  and  well-defined  mental 
disease,  this  relieves  from  responsibility  in  criminal  cases,  and  such 
cases  will  be  regarded  and  treated  as  cases  of  insanity.  It  may 
now  be  regarded  as  a  settled  rule  that  evidence  of  intoxication  is 
always  admissible,  to  explain  the  conduct  and  intent  of  the  accused, 
in  cases  of  homicide.  In  crimes  less  than  homicides,  and  especially 
where  the  intent  is  not  a  necessary  element  to  constitute  a  degree 
or  phase  of  the  crime,  this  rule  does  not  apply. 

A  Study  of  the  Hymen  a*  it  appears  in  Mexican  Women. — 
Prof.  Francesco  A.  Flores  has  made  a  very  full  and  exhaustive 
series  of  observations  upon  the  forms  and  medico-legal  value  of  the 
hymen  as  it  is  found  in  native  Mexican  girls  and  women.42  These 
observations  have  been  published  in  a  pamphlet,  kindly  forwarded 
us  by  Dr.  Soriano,  one  of  our  corresponding  editors  in  Mexico, 
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admirably  embellished  with  lithographic  plates  showing  the  typical, 
as  well  as  the  unusual,  forms  which  the  hymen  presents.  Prof. 
Flores  gives  the  following  as  his  conclusions: — 

1.  The  complete  absence  of  the  hymen  is  rare  in  Mexico. 

2.  The  regular  forms  observed  are: — the  annular  (sym- 
metrical and  asymmetrical),  the  labial,  the  semilunar  and  the 
horse-shoe  shaped. 

3.  The  fringed  hymen  is  not  an  autonomous  form,  but  a 
variety  of  all  the  others. 

4.  Anomalies  are  not  rare  (8  per  cent),  and  some  of  them 
(as  the  biperforate  hymen),  seem  to  be  observed  with  more  fre- 
quency than  that  ascribed  to  them  by  European  authors. 

5.  The  study  of  the  form  of  the  aperture  is  of  importance  in 
legal  medicine ;  it  varies  according  to  its  amplitude  and  the  greater 
or  less  obstacle  which  the  hymen  opposes  to  the  introduction  of 
foreign  bodies. 

6.  The  hymen,  as  the  natural  operculum  of  the  vagina,  pre- 
sents a  resistance  which,  measured  by  the  mechanical  force  spent 
in  overcoming  it,  can  be  expressed  for  the  labial,  annular,  horse- 
shoe and  semi-lunar  hymen  as  follows : — 6  :  4 :  3 :  2. 

7.  The  resistance  of  each  one  of  these  forms  is  an  important 
datum  to  aid  in  solving  the  questions  that  are  put  to  the  experts. 

8.  The  relative  frequency  of  the  forms  of  the  hymen  varies  at 
different  ages,  the  labial  predominating  over  the  annular  in  girls,  * 
until  the  tenth  year ;    the  annular  being  more  common  from  that 
age  upwards. 

9.  The  study  of  the  forms  of  the  hymen  with  reference  to 
rape  and  to  the  violation  of  maidens,  must  be  made  on  girls  over 
ten  years,  for  it  is  at  that  age,  very  nearly,  that  the  hymen  takes 
its  definite  form,  and  also  because,  at  that  age,  these  crimes  are 
most  numerous. 

10.  The  hymen  changes  its  form  with  age ; — being  labial  in  the 
majority  of  girls,  it  is  converted  into  annular,  semilunar,  etc.,  in 
young  women. 

11.  The  hymen  comes  from  the  fusion  of  the  lower  portion  of 
the  sac  of  the  oviducts;  it  is,  then,  a  part  of  the  vagina  and  of  the 
internal  genital  organs,  and  therefore  of  the  inner  layer  of  the 
blastoderm. 

12.  The  primitive  hymen  is  the  imperforate.     Later,  reabsorp- 
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tion  taking  place,  there  appear  with  it  the  different  forms  already 
studied. 

13.  Anomalies  result  either  by  the  torsion  of  the  oviducts,  or 
by  the  late  and  asymmetrical  reabsorption  of  the  membrane. 
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MEDICAL  DEMOGRAPHY. 

By  ALBERT  L.  GIHON,  A.M.,  M.D. 

UNITBD  STATES  NAVY. 


The  designation  here  applied  to  a  department  of  medicine, 
while  not  unusual  on  the  continent  of  Europe,  is  unfamiliar  to 
English  speaking  people,  and  when,  at  my  instance,  it  was  made 
with  Climatology,  the  title  of  Section  XVI.  of  the  Ninth  Inter- 
national Medical  Congress,1 1  found  myself  called  upon  to  explain  its 
relations  to  our  science.  When  I  was  appointed  to  the  presidency 
of  tnat  section,  it  was  entitled  "  Climatology,  Vital  Statistics,  Collec- 
tive Investigation  and  Medical  Nomenclature,"  the  awkward  length 
of  which  suggested  to  me  the  necessity  of  determining  upon  some 
common  term,  under  which  the  final  three  subjects  might  be 
included,  and  it  occurred  to  me  that  Demography  appropriately 
served  this  purpose.  I  have,  accordingly,  ventured  to  define 
Medical  Demography,  (&^o$,  ypotye iv,)  as  that  branch  of  medicine 
which  is  concerned  with  the  study  of  vital  phenomena,  as  mani- 
fested among  human  beings  collectively,  treating  of  the  fecundity, 
natality,  viability,  morbidity  and  mortality  of  a  people,  and  of  the 
influences  of  climate  and  other  external  agencies,  local  conditions 
and  customs,  in  accomplishing  ethnic  modifications  and  changes, 
tending  to  density  or  sparseness  of  populations  and  showing  their 
rates  of  increase,  retardation  or  loss.  It  is  thus  associated  with 
Climatology,  and  embraces  Collective  Investigation,  which  gathers 
the  material  for  its  study,  and  Vital  Statistics,  which  is  the  numer- 
ical statement  in  a  classified  arrangement  of  this  material,  to  which 
Medical  Nomenclature  is  instrumental.  Its  intimate  relations  with 
Climatology  and  Hygiene  appropriately  give  it  place  beside  them 
in  medical  literature. 

A  department  of  so  recent  institution  can  not  present,  in  an 

annual  summary  of  medical  progress,  such  a  coherent  exhibit  as 

if  long  established  and  its  province  generally  recognized.     It  finds 

its  material  inchoate  or  in  possession  of  other  departments,  and 
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consequently  can  not  look  for  zealous  investigators  and  contribu- 
tors ;  or  if  there  be  the  latter,  they  are  apt,  in  the  beginning,  as  I 
have  experienced,  to  consider  whatever  is  of  foreign  origin  legiti- 
mate, and  to  collect  data  about  strange  drugs,  clinical  histories  of 
individual  cases,  and  peculiar  methods  of  treatment  and  operative 
procedure,  which  properly  belong  to  Materia  Medica,  Therapeutics 
and  the  practical  branches  of  our  art. 

The  study  of  human  races,  in  a  pathological  point  of  view, 
which  is  the  office  of  Collective  Investigation,  has  only  lately 
attracted  attention  in  our  profession,  but  it  ought  not  to  be  indif- 
ferent to  the  physician,  since  the  knowledge  of  the  ethnic  elements 
concerned  in  forming  a  population,  enlightens  him  as  to  their 
physiological  aptitudes  and  their  pathological  tendencies.  The 
volumes  of  periodical  medical  literature  are  inordinately  swollen 
with  useless  repetitions  of  reports  of  single  cases  and  of  matter  to 
be  found  in  students'  text-books,  to  the  exclusion,  complains  one 
medical  editor,  Dr.  Waugh,8  of  Philadelphia,  of  comprehensive 
statements  of  diseases  prevailing  in  communities,  regions  or  coun- 
tries. A  spontaneous  movement  toward  the  collective  investig*» 
tion  of  facts  relating  to  the  most  common  diseases  is,  however, 
taking  place,  especially  in  England,  France  and  America,  but  it  is 
to  a  large  extent  the  work  of  individuals,  and  the  volunteer  efforts 
in  this  direction  by  private  practitioners  have  not  accomplished 
what  their  enthusiastic  projectors  have  sought.  Indeed,  the  mul- 
tiplicity of  ventures  of  this  sort  has  grown  to  such  objectionable 
proportions  as  to  elicit  the  sharp  criticism  of  another  medical  editor, 
Dr.  Foster,8  of  New  York.  With  better  prospect  of  success,  a 
conjoint  committee  of  the  American  and  British  Medical  Associa- 
tions have  instituted  inquiries  as  to  the  prevalence  of  certain  widely 
spread  diseases,  a  preliminary  report  of  which  by  Dr.  Isambard 
Owen,4  of  London,  as  to  the  distribution  of  cancer,  rickets,  etc.,  in 
Great  Britain  was  presented  to  the  section  on  Medical  Climatology 
and  Demography  at  the  Ninth  International  Medical  Congress. 
Dr.  D.  H.  Cullimore,6  of  the  Indian  Army,  has  prepared  an  elab- 
orate demographic  review  of  the  distribution  of  hepatic  abscess,  to 
which  fuller  reference  will  be  made  among  the  Indian  reports.  Dr. 
C.  F.  Larsen6  has  done  similarly  effective  work  of  collective  inves- 
tigation in  regard  to  the  prevalence  of  pulmonary  consumption  in 
Norway,  having  prepared  the  following  tabular  exhibit  of  twenty* 
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two  years'  carefully  collated  experience,  showing  a  slow  and  con- 
tinuous increase  of  this  disease  in  that  country : — 


Percent  age  of 

No.  PER  1000  of! 

Percentage  of 

No.  PER    1000  OF 

Years. 

ENTIRE  DEATH- 

LIVING     POPU- 

Years. 

ENTIRE  DEATH- 

LIVING     POPU- 

RATE. 

LATION.                  | 

RATE. 

LATION. 

1863 

12.7 

2.84              1 

1874 

14.5 

2.62 

1864 

14.0 

2.48 

1875 

14.4 

2.69 

1866 

14.8 

2.85 

1876 

14.2 

2.68 

1886 

14.8 

2.40              1 

1877 

16.1 

2.86 

1867 

13.5 

2.46 

1878 

15.9 

2.61 

1868 

14.0 

2.57              1 

1879 

17.0 

2.56 

1869 

15.8 

2.68              I 

1880 

16.9 

2.70 

1870 

14.8 

2.30 

1881 

15.8 

2.67 

1871 

14.4 

2.43 

1882 

14.7 

2.71 

1872 

14.9 

2.48 

1883 

16.2 

2.77 

1878 

15.2 

2.55 

1884 

15.8 

2.60 

These  results  are  interesting  in  comparison  with  the  declara- 
tion of  the  President  of  the  South  Australian  Branch  of  the  Adelaide 
Society7  that  the  mortality  from  phthisis  in  South  Australia  is  only 
1.008  per  thousand  inhabitants,  as  against  2.065  per  thousand  in 
England  and  3  per  thousand  as  the  general  average  of  all  other 
countries.  As  in  the  case  of  the  English  statistics,  the  mortality 
from  this  disease  among  men  was  greater  than  among  women. 

Effective  collective  investigation  must,  however,  be  the  sys- 
tematic work  of  a  national  department,  bureau  or  commission, 
established  by  the  several  governments,  under  the  direction  and 
control  of  a  central  authority,  and  conducted  so  as  to  avoid  annoy- 
ance to  individuals  or  the  appearance  of  personal  interest  in  results. 
In  the  United  States,  some  of  the  State  Boards  of  Health  have 
instituted  limited  investigations ;  but  very  few  of  these  bodies  are 
provided  with  personnel  or  means  sufficient  for  more  than  the 
sanitary  supervision  for  which  they  were  created,  while  uniformity 
and  completeness  can  only  be  secured  by  an  organization  extending 
over  the  whole  territory  of  each  country.  Until  late  years  com- 
pilers of  vital  statistics  have  not  essayed  the  tabulation  of  anything 
beyond  births,  deaths  and  marriages;  but  the  recent  recognition  of 
the  importance  of  preventive  medicine  has  made  manifest  that  the 
mere  enumeration  of  deaths  is  insufficient  evidence  of  the  influences 
operating  to  impair  the  physical  condition  of  a  people.  Con- 
sequently, the  need  is  felt  of  an  accurate  exhibit  of  the  nature  and 
extent  of  prevailing  diseases — the  precise  kinds  and  number  of 
cases  of  each — showing  the  absolute  daily  number  of  men,  women 
and  children  sick  in  a  community,  as  well  as  those  born  into  it 
and  those  leaving  it  by  death.     Nowhere  yet,  however,  have 
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complete  morbidity  returns  been  accomplished,  so  that  one  only 
source  of  information,  especially  as  to  distant  places,  is  that  derived 
from  the  consensus  of  writers  and  students  of  ethnography,  who 
gather  a  popular  rather  than  a  scientific  understanding  of  existing 
disease.  The  Italian  Government  has  taken  a  preliminary  step  in 
this  direction,  the  Minister  of  the  Interior,  in  a  circular  dated 
'January  9,  1885,  having  addressed  the  Italian  communes  a  series 
of  questions  drawn  up  by  the  Superior  Council  of  Health,  in  con- 
cert with  the  Superior  Council  of  Statistics,  the  replies  to  which 
have  been  summarized  and  published  under  the  supervision  of  the 
Director  General  of  Statistics,  Signor  L.  Bodio,8  comprising  in- 
formation as  to  the  topography,  climatology  and  hydrography  of 
each  commune,  the  hygienic  condition  of  dwellings,  lavatories  and 
cemeteries,  the  food  supply  and  consumption  of  fresh  meat  and 
vegetable  produce,  movements  of  population,  morbidity,  mortality, 
etc.  The  Section  on  Climatology  and  Demography  at  the  meeting 
of  the  Ninth  International  Medical  Congress  at  Washington, 
September  5-10,  1887,  adopted  a  resolution,3  which  I  presented 
and  which  the  Congress  in  general  session  endorsed,  to  the  effect 
that  it  is  important  that  there  should  be  established  in  every 
country,  a  national  department,  bureau  or  commission  for  the  record 
of  Vital  Statistics  upon  a  uniform  basis,  to  include  not  only  accurate 
records  of  births  and  deaths,  but  the  results  of  collective  investi- 
gation by  governmental  officials  of  facts  bearing  upon  the  natural 
history  of  disease,  as  manifested  among  men,  women  and  children, 
especially  with  regard  to  the  climatic  and  other  discoverable  causes 
of  disease — age,  residence  and  occupation  being  also  made  matters 
of  record — that  necessary  preventive  measures  may  be  determined 
and  enforced  for  the  preservation  of  the  public  health.  Later,  the 
Sixth  International  Congress  of  Hygiene  and  Demography,  at 
Vienna,  September  26-October  2,  1887,  gave  expression  to  the 
growing  sentiment  in  favor  of  systematic  collective  investigation 
by  adopting  resolutions  offered  by  M.  Schiavuzzi10  of  Pola,  Austria, 
setting  forth  the  necessity  for  a  general  inquiry  by  every  country 
into  the  medical  history  of  malaria,  with  a  view  to  establishing 
definite  statistics  of  this  disease.  It  is  a  matter  of  history  that 
Pola,  which,  under  the  Romans,  was  a  city  of  thirty-five  thousand 
inhabitants,  had  become  at  the  beginning  of  this  century,  a  village 
of  only  six  hundred,  a  fate  which  has  befallen  other  towns  in 
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Istria,  the  decadence  having  been  shown  by  M.  Schiavuzzi's  own 
investigations  to  be  due  to  miasmatic  influences  developed  in  that 
region;  and  it  is  known  that  the  inundation  of  Sybaris,  the  re- 
nowned seat  of  luxury  and  pleasure,  by  the  divergence  of  the  course 
of  the  river  Crathis,  during  the  Crohnian  War,  510  B.C.,  converted 
its  site  into  a  desolate,  pestilential  swamp,  the  home  to-day  of  a 
sparse  and  sickly  population  whose  ills  are  laid  to  the  account  of 
their  insalubrious  climate. 

Experience  has  proved  that  the  compilation  of  statistics  must 
be  the  work  of  men  especially  qualified,  and  while  the  sanitary 
organizations  are  gradually  preparing  such  a  class,  some  of  the 
returns  of  these  bodies  exhibit  manifest  short-comings,  as  in  the 
instance  quoted  by  Dr.  Barker11  of  New  York,  when  for  a  certain 
time,  no  epidemic  or  unusual  sickness  prevailing,  the  deaths  in  the 
city  of  Liverpool,  exceeded  the  reported  births.  Inaccurate  or 
incomplete  returns  are  worse  than  useless,  since  they  vitiate  every- 
thing into  which  they  enter,  and  consequently,  it  is  only  possible, 
at  this  time,  to  refer  generally  and  cursorily  to  the  customs,  con- 
ditions and  morbid  tendencies  of  such  people  concerning  whom 
reports  have  been  received,  as  the  first  step  toward  the  proper 
future  systematic  study  of  Medical  Demography.  This  much  we 
know  definitely  now,  that  the  general  death-rate  is  diminishing 
and  the  average  length  of  human  life  and  the  duration  of  a  gener- 
ation on  the  earth,  proportionately  increasing.  Inferentially,  there 
are,  in  all  probability,  fewer  days  of  sickness  per  capita  than  when 
observers  began  to  keep  record  of  such  matters,  but  precisely  what 
diseases  prevail,  their  local  or  other  causes,  the  definite  geographical 
limits  of  each,  the  effects  of  climate  and  custom  in  modifying  them, 
the  susceptibility  or  immunity  due  to  ethnic  peculiarities, — these 
we  only  know  in  a  general  way.  To  gather  precise  information 
on  all  these  points  will  be  the  province  of  Medical  Demography; 
and  this  involves  inquiries  into  the  ethnography  of  a  people,  its 
social  and  domestic  customs,  marriage,  occupation  and  education, 
and  all  the  circumstances  of  its  physical  environment.  •  M.  Korosi,12 
the  statistician  of  Buda-Pesth,  has  come  to  the  conclusion  as  a  result 
of  his  computations  of  the  life-time  of  the  various  classes  of 
humanity,  that  the  wealthy  class  to-day  averages  fifty-two  years  of 
life,  the  middle  class  something  less  than  forty-seven  and  the  poor 
rather  more  than  forty-one  and  a  half,  the  possession  of  riches  and 
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the  exemption  from  privation  thus  adding  over  ten  years  to  human 
existence.  Considering  the  diseases  fatal  to  mankind,  he  finds 
that  cholera,  small-pox,  measles,  typhus,  consumption  and  pneu- 
monia are  eminently  enemies  of  the  poor,  while  diphtheria,  croup, 
whooping-cough,  scarlet-fever  and  cerebral  affections  especially 
assail  the  rich. 

It  is  probable  that  all  diseases  of  which  we  have  any  knowl- 
edge are  common  to  the  human  species,  and  that  while  none  have 
an  absolute  immunity  against  any  one  form,  manifest  unequal 
morbid  proclivities  are  recognizable  among  the  several  races.  It 
has  been  claimed  that  the  black  race  is  unaffected  by  paludal  fevers, 
by  dysentery  and  especially  yellow-fever,  diseases  ordinarly  fatal  to 
whites  in  hot  countries,  but  this  is  now  known  not  to  be  absolutely 
true.  The  statistics  of  Bondin  concerning  the  diseases  of  the 
French  colonies,  demonstrate  that  the  mortality  among  whites  and 
blacks  rises  and  falls  alike,  but  always  greatest  among  Europeans, 
which  agrees  with  the  experience  of  Americans  in  the  Southern 
States  that  the  negro  offers  a  greater  resistance  than  the  whites  to 
yellow-fever,  paludal  fever  and  legative  affections  without  being 
absolutely  exempt.  Clement13  says  the  observations  of  French  co- 
lonial physicians  show  that  all  races  are  subject  to  cholera,  but  that 
they  are  not  equally  susceptible,  instancing  the  mortality  of 
Guadaloupe  in  1865-6,  when  the  fatal  cases  among  the  Chinese 
amounted  to  2.7  per  centum,  Hindoos  3.86,  Whites  4.31,  and 
Negroes  9.44.  Social  condition  and  the  modus  vivendi  have, 
however,  so  much  to  do  with  liability  to  this  disease,  that  instances 
of  apparent  immunity  are  not  always  real.  Dr.  Ad.  Nicholas14 
having  questioned  the  existence  of  typical  typhoid  fever  of  Europe 
in  tropical  countries,  Dr.  Carreau15  of  Pointe-4-Pitre,  Guadeloupe, 
declares  that  while  his  own  experience  confirms  the  opinion  of 
Dutroulau  that  this  disease  is  more  rare  in  the  Antilles  than  in  the 
other  colonies,  recent  clinical  and  autopsic  evidence  has  established 
the  existence  of  veritable  dothienenteritic  fever ;  and  consequently 
the  local  physicians  were  wrong  in  declaring  that  typhoid  fever,  rare 
n  that  climate,  could  attack  the  newly-arrived  European,  but  never 
any  of  the  Creole  population.  It  is  perhaps  true  that  in  Algeria 
typhoid  fever  scarcely  affects  the  Arab  inhabitants,  while  it  fatally 
attacks  Europeans.  Dr.  Cullimore16  insists  that  there  is  some 
greater  and  more  expansive  agent  than  individual  habits  control- 
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ling  the  diseases  of  climates  so  different  as  those  of  Northern 
Europe  and  the  torrid  zone.  As  the  varied  regions  of  the  habitable 
globe  have  their  natural  fauna  and  flora,  in  like  manner  is  it  With 
the  black  and  white  races  of  man ;  neither  can  overstep  its  limits 
without  danger,  deterioration  and  ultimate  extinction.  Sanitary 
and  hygienic  precaution  and  individual  care  may  lessen  the  dan- 
ger and  delay  the  deterioration,  but  the  inevitable  doom,  however 
long  deferred,  we  can  not  avoid.  This  is  but  an  adjustment  of 
the  law  of  nature  without  which  all  the  weaker  races  of  tropical 
regions  would  in  time  become  as  extinct  as  the  aborigines  of  the 
more  temperate  countries  of  North  and  South  America,  Australia 
and  South  Africa. 

Imported  diseases  vary  in  their  endurance  on  soil  in  which 
implanted.  The  European  contracts  cholera,  but  the  disease  will 
not  live  in  Europe,  while  pulmonary  phthisis,  until  then  unknown 
among  Polynesian  negroes,  after  contact  with  the  whites  became  a 
fatal  scourge  of  the  blacks,  as  it  is  of  those  in  the  United  States. 
Variola  brought  to  America  by  Europeans  still  thrives  virulently 
and  is  only  repressed  by  unremitting  sanitary  vigilance.  Syphilis, 
notwithstanding  its  antiquity  and  universal  distribution,  according 
to  Diday  shows  a  marked  preference  for  the  Latin  races.  Lep- 
rosy flourishes  to-day  in  Russia  and  Turkey  as  in  its  earlier  sites 
in  Denmark  and  Lombardy,  and  brought  from  China  to  Hawaii 
has  found  the  latter  so  congenial  a  habitat  that  it  has  become  one 
of  the  active  agents  in  the  destruction  of  the  Hawaiian  race. 
Pellagra  once  believed  to  be  circumscribed  within  geographical 
bounds  is  now  known  to  spread  wherever  the  greed  of  commerce 
carries  the  wretched  provender  which  develops  it.  The  medi- 
cal demographer  has,  therefore,  in  his  study  of  the  problem  of 
human  development,  to  consider  besides  moribific  climatic  influ- 
ences, racial  peculiarities  and  how  these  are  modified  or  antag- 
onized by  diet,  occupation,  residence  and  social  condition. 
Buckle  long  ago  demonstrated  how  the  spirit  and  character  of  a 
people  are  dependent  upon  material  circumstances,  notably  diet. 
Indeed,  a  great  demographic  experiment  has  been  in  opeQttion  in 
Ireland  for  years,  where  an  effort  has  been  made  by  a  nation  to 
subsist  on  a  food  of  low  histogenetic  value — the  potato— with  dis- 
astrous effects  upon  health  and  character.17  The  Chinese  of  the 
northern  provinces  live  on  millet,  wheat  aud  vegetables,  because 
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these  thrive  best  in  the  dry  and  dusty  soil  and  severe  winter,  while 
the  moist  hot  climate  of  Southern  China  produces  rice,  which  with 
fish  is  the  staple  aliment  of  many  millions  of  human  beings.  The 
lack  of  variety  harmonizes  with,  if  it  does  not  induce,  the  change- 
less conservative  characteristics  of  the  people.  The  European 
wearies  of  it,  becomes  dyspeptic,  anaemic  and  dies.  The  influence 
of  habitation  has  been  pointed  out  by  Professor  Geikie,18  of 
Toronto,  in  the  case  of  pneumonia,  which  is  not  extremely  prev- 
alent in  the  high  latitudes  of  North  America,  where  cold  and 
dampness  prevail,  nor  among  the  wretched  homes  of  the  poorer 
classes,  but  among  the  comfortably  housed  and  well  to  do  inhabi- 
tants of  the  large  cities  of  Canada.  The  effects  of  city  residence, 
especially  in  manufacturing  centers,  in  influencing  physical  devel- 
opment is  so  great  that  the  urban  dweller  is  recognizable  by  his 
shorter  stature,  darker  complexion  and  peculiar  traits,  as  by  his 
marked  liability  to  reveal  affections.  The  effect  of  town-life, 
according  to  Fothergill,19  is  to  produce  a  distinct  retrogression  to  a 
smaller,  darker  precocious  race  of  less  potentiality  than  the  rustic 
population.  Lacassagnc20  proposes  to  demonstrate,  by  an  extended 
series  of  cephalic  measurements,  the  influence  of  intellectual  work 
upon  the  shape  and  development  of  the  skull.  Dr.  George 
Harley,21  in  a  paper  read  before  the  Anthropological  Institute  of 
London,  says  that  in  spite  of  civilizing  influences  being  potent 
agents  in  improving  man's  physical  as  well  as  mental  condition, 
increasing  alike  his  stature  and  his  strength,  as  well  as  extending 
his  length  of  days,  they  materially  diminish  instead  of  augmenting 
his  bodily  recuperative  powers.  Among  other  illustrations  of  this 
differential  power  of  recuperation,  Dr.  Harley  refers  to  the  facility 
with  which  childbirth  is  accomplished  among  savage  and  unedu- 
cated women  as  compared  with  women  of  culture  and  refinement, 
to  whom  it  is  always  an  incident  more  or  less  tedious,  involving 
four  to  fourteen  days  prostration  and  anticipated  with  apprehension 
and  dread  of  a  fatal*  result  which  is  not  uncommon.  Among 
Fijian  women,22  as  will  be  referred  to  farther  on,  parturition  is 
ordinarily  speedy,  easy  and  unattended  with  the  concomitants  usual 
with  European  women,  the  diseases  incident  to  the  puerperal  state 
being  wholly  unknown ;  among  the  Zulus 2:*  labors  are  simple,  mis- 
carriages rare  and  abortion  never  practiced;  with  the  Pitcairn 
Islanders24  the  parturient  act  rarely  lasts  more  than  five  hours  and 
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has  never  proved  fatal ;  and  Dr.  Krusenstein25  of  the  Tiflis  Lying- 
in  Institution  reports  pelvic  contractions  and  difficult  labors  very 
rare  among  women  born  in  the  Caucasus.  The  effect  of  high- 
breeding  on  animals  shows  a  similar  deterioration  in  recuperative 
power,  parturition  being  accomplished  by  dogs,  sheep  and  horses 
of  a  fine  pedigree  with  difficulty  and  pain.  Hence,  it  appears  that 
the  recuperative  bodily  power  of  the  animal  diminishes  as  we 
ascend  the  scale  of  organism  and  in  man,  the  highest  animal, 
deteriorates  still  further  under  the  influence  of  civilization  and 
mental  culture,  although  mere  strength  and  development  of  the 
body  may  at  the  same  time  increase.  The  red  races  of  America 
are  perishing  in  their  own  climatic  home  by  reason  of  the  vices  of 
civilization.  Dr.  Matthews,26  of  the  United  States  Army,  declares 
that  consumption  increases  among  the  American  Indians  under  the 
influence  of  civilization,  climatic  conditions  being,  of  course, 
unchanged  and  these  being  normal  to  them  as  aborigines.  It  is 
the  compulsory  endeavor  to  accommodate  them  to  the  food  and 
habits  of  an  alien  and  more  advanced  race,  and  climate  is  no 
calculable  factor  in  this  increase.  The  physical  decline  of  the 
natives  of  Rapa-nui  (Easter  Island)  began  when  French  mission- 
aries evolved  out  of  nude  savages  a  race  of  clothed  and  pampered 
pseudo-Christians.  The  population  of  New  Caledonia27  was 
reduced  sixty-seven  per  centum  in  only  fifty  years  after  European 
intervention.  At  the  period  of  the  discovery  of  the  Sandwich 
Islands,  in  1778,  the  Hawaiians,  according  to  Surgeon  George  W. 
Woods,28  United  States  Navy,  were  physically  and  mentally  supe- 
rior to  all  the  other  Malayo-Polynesian  races.  Climate,  soil  and 
general  environment  having  remained  the  same,  we  must  look  to 
the  altered  conditions  of  the  new  mode  of  life  effected  by  civiliza- 
tion in  their  laws,  religion,  government,  language,  manners  and 
customs,  and  to  the  implanted  germs  of  disease  attendant  upon  it, 
for  an  explanation  of  the  astonishing  demographic  changes  which 
a  century  has  wrought  in  the  Hawaiian  race.  The  first  effect  of 
the  contact  of  civilization  was  inoculation  with  syphilis;  later 
came  epidemics  of  scarlet-fever,  measles  and  small-pox;  and 
finally,  Chinese  immigration  introduced  leprosy.  Numbering  over 
four  hundred  thousand  at  the  time  of  Cook's  first  visit,  the  popu- 
lation had  been  reduced  to  one-fourth  that  number  in  1836,  to 
one-fifth  in  1850,  and  at  the  present  day  to  less  than  one-tenth,  as 
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the  result  of  a  century  of  civilization  in  a  pure-blooded  race, 
following  table  exhibits  the  rate  of  decrease  since  1850 : — 


The 


TSAR. 

HAWAIIAN 
POPULA- 
TION. 

DECREASE. 

ANNUAL 
PKRCENT- 

AOE  OF 
DECREASE 

1850 
1860 
1606 

82,206 
66,964 
56,765 

15,219 
8^19 

1.86 
2.01 
2.75 

YEAR. 

HAWAIIAN 
POPULA- 
TION. 

DECREASE. 

ANNUAL 
PERCENT- 
AGE OF 
DECREASE 

1872 
1878 
1864 

48,044 
44,088 
40,014 

9,721 
4,968 
4,066 

1.68 

1.58 

While  the  native  race  is  still  diminishing  with  such  rapidity, 
there  has  been  a  marked  abatement  in  the  rate  of  decrease,  due  to 
sanitary  legislation  and  the  segregation  of  the  lepers.  At  the  same 
time,  immigration  is  rapidly  supplanting  the  Hawaiian  loss,  and 
amalgamation  with  foreign  races  is  taking  place,  the  half-castes 
having  increased  from  3420  in  1878  to  4218  in  1884.  The 
aggregate  population  of  the  eight  islands  of  the  little  kingdom, 
which,  in  1873,  was  56,897  and  in  1878,  57,985,  had  risen  to 
80,578  in  1884,  the  foreigners  already  constituting  more  than  half. 

Increase  of  Population  in  Europe  during  the  past  thousand 
years. — M.  Inawa  Sternegg,  of  Vienna,  at  the  Sixth  International 
Congress  of  Hygiene  and  Demography,  considered  the  develop- 
ment of  the  population  of  Europe  during  the  last  thousand  years, 
with  which  began  its  political  reconstruction  out  of  the  heap  of 
ruins,  which  was  all  the  downfall  of  Rome  left  of  the  ancient 
world.  Notwithstanding  the  foreign  emigrations  which  had  been 
going  on  for  two  hundred  years,  the  first  centuries  of  the  new  era 
had  not  contributed  greatly  to  the  augmentation  of  population, 
life  and  property  having  been  constantly  menaced  by  war,  pillage 
and  disease,  especially  the  great  plague  of  the  sixth  century. 
From  this  down  to  the  fourteenth  century,  the  extension  of  popu- 
lation was  remarkable,  and  led  to  the  desire  to  found  new  com- 
munities, which  became  so  powerful  a  motive  that  the  great  wars 
and  the  two  millions  of  European  lives  sacrificed  during  the  Cru- 
sades were  not  able  to  arrest  it,  and  added  scarcely  one  per  thousand 
to  the  adult  mortality. 

The  distribution  of  the  population  of  Europe  at  the  middle  of 
the  fourteenth  century  was  quite  different  from  that  of  the  preced- 
ing eight  hundred  years.  The  greatest  density,  at  this  period,  was 
in  Italy,  France  and  Spain.  The  German  race  had  participated 
largely  in  the  extension  of  European  population,  but  the  German 
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countries  did  not  at  the  same  time  attain  so  great  a  density  of  pop- 
ulation. The  increase  was  abruptly  checked,  in  the  middle  of  the 
fourteenth  century,  by  the  plague,  which  during  the  thirty-five 
years  of  its  prevalence,  carried  off  twenty-five  millions  of  victims, 
one-fourth  of  the  entire  population.  Scarcely  had  the  new  gen- 
eration, reared  under  such  unfortunate  conditions,  began  to 
progress,  when  the  religious  wars  of  the  sixteenth  and  seventeenth 
centuries,  the  Turkish  domination  during  the  same  period,  the 
expulsion  of  Moors  and  Jews  from  Spain,  the  civil  wars  of  Eng- 
land and  Scotland,  the  German  peasant  wars,  the  Spanish  inter- 
ference in  Italy  and  other  causes,  conspired  to  again  retard  the 
growth  of  population.  The  end  of  the  seventeenth  and  the 
eighteenth  centuries  saw  the  cities  gain  in  number  of  inhabitants, 
while  the  country  at  large  remained  stationary. 

Only  at  the  commencement  of  the  nineteenth  century  did  the 
number  of  births  very  largely  exceed  that  of  deaths.  In  the  last 
eighty-seven  years,  the  population  of  Europe  has  doubled.  From 
one  hundred  and  seventy-five  millions  in  1800,  it  has  now  risen  to 
three  hundred  and  fifty  millions,  and  this  in  spite  of  wars,  emigra- 
tion to  America  and  grave  epidemics,  and  this  increase  is  the  more 
notable  when  each  country  is  separately  considered.  German 
Europe  lias  doubled  its  population  in  sixty  years,  while  in  France 
this  only  took  place  at  the  end  of  two  hundred  and  in  Italy,  one 
hundred  and  seventeen.  The  Oriental  nations  are  also  increasing. 
To  attribute  this  great  economic  movement  to  the  multiplicity  of 
modern  means  of  communication  and  to  increase  of  marriages  and 
consequently  of  births,  is  only  the  lesser  side  of  the  question. 
Saxony  and  Servia  have  doubled  their  population  in  fifty  years ; 
England  and  Norway,  Greece  and  Houmania,  Prussia  and  Scot- 
land, Denmark,  Sweden  and  Finland  in  seventy,  the  principal 
cause  of  which  has  been  the  progress  of  hygiene  and  public  mor- 
ality, inducing  efforts  of  modern  society  to  improve  the  material 
and  social  position  of  the  working  classes  and  great  masses  of  the 
people. 

Longevity  in  England  and  America. — An  English  editorial 
writer80  regrets  that  the  imperfect  system  of  registration  of  vital 
statistics  in  America  prevents  the  possibility  of  a  useful  comparison 
as  to  the  relative  longevity  in  England  and  America.  The  rapid 
growth  of  life  assurance  in  the  United  States  has,  however,  accu- 
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mulated  a  valuable  mass  of  statistics  of  mortality  among  the 
middle  and  upper  classes,  who  constitute  the  insured.  Among  the 
more  interesting  results  shown  by  the  tables  representing  the 
experience  of  thirty  American  life  assurance  offices,  may  be  noted 
that  the  expectation  of  life  of  insured  males  in  America  at  twenty 
years  of  age  is  42.1  years,  exceeding  by  one  year  the  similar  ex- 
pectation of  English  males ;  and  of  American  females  40.8  years, 
which  is  precisely  the  same  as  that  of  English  women.  After  the 
age  of  twenty,  the  expectation  of  life  among  American  women 
exceeds  that  of  English  women  up  to  forty-seven.  One  other 
feature  discovered  by  the  tables  is  that  in  America  women  have  a 
lower  expectation  of  life  than  men  after  the  age  of  thirty-five, 
while  in  England  it  is  better  with  women  than  men. 

Depopulation  of  Parts  of  France. — M.  Guirard,81  of  the  French 
Society  for  the  Advancement  of  Science  calls  attention  to  the  serious 
depopulation  of  the  Southwest  of  France,  which  he  attributes  (1) 
to  the  increase  of  urban  accumulations  with  their  greater  death- 
rate,  at  the  expense  of  the  rural  districts,  and  (2)  to  insufficient 
natality, — this  not  keeping  pace  with  the  growth  of  commerce,  fer- 
tility of  soil,  and  wider  distribution  of  property,  and  due  to  eco- 
nomic and  voluntary  social  causes,  inducing  infecundity  of  mar- 
riages. A  demand  is  made  for  governmental  investigation,  and,  if 
possible,  the  diminution  of  the  great  mortality  of  young  children  by 
protecting  them  against  parental  prejudice,  ignorance  and  neglect. 

The  rapidity  of  depopulation  is  manifest  on  contrasting  the 
population  of  ten  contiguous  departments  of  the  Southwest  with 
that  of  fifteen  years  before: — 


Departments. 

POPULATION. 

DECKEASB. 

LOBS  PER  1,000. 

1861. 

1875. 

Ariege, 

Charente, 

Charente  Inftrieure, 
Dordogne,    .       .   . 
Haute-Garonne,  .  . 

Qers, 

Lot  et  Garonne,  .  . 
Basses-Pyrenles,    . 
Hautes-rrone'es,  . 
Tarn  et  Garonne,  . 

251,850 
879,081 
481,060 
501,687 
484,081 
208,931 
332,065 
436,628 
240,179 
282,551 

244,795 
873,950 
465,628 
489,848 
477,780 
283,546 
316,920 
431,525 
238,037 
221,864 

7,055 

5,181 

15,432 

11,839 

.     6,351 

15,385 

15,145 

5,108 

2,142 

11,187 

28. 
18.6 
32. 
23.5 
13.1 
51.4 
45.6 
11.6 
8.9 
48.1 

Aggregate,   .... 

3,638,118 

3,543,343 

94,770 

26. 

13-v 
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These  departments  comprise  all  Southwestern  France,  ex- 
cept the  Gironde  and  Landes,  the  former  of  which  has  gained  in 
population  through  the  increase  of  that  of  its  chief  city,  Bor- 
deaux, which  rose  from  123,935  in  1851  to  212,111  in  1876. 

An  even  greater  decrease  in  population  has  been  going  on  in 
the  Northwest  of  France,  though  over  a  more  limited  territory, 
as  here  indicated : — 


Departments. 


Calvados, 
Eure,     . 
Manche, 
Somme, 


Aggregate,  .  . 


POPULATION. 


1861. 


480,992 
898,661 
591,421 
572,646 


2,043,720 


1876. 


450,229 
373,629 
539,910 
556,641 


1,920,409 


DECREASE. 


LOSS  PER  1000. 


80,763 
25,032 
51,511 
16,005 


128,811 


63.9 
62.7 
87.0 
27.7 


60. 


The  department  of  Seine  Inferieure,  which  has  increased  from 
789,988  to  798,414  is  an  apparent  exception,  but  the  growth  of 
the  city  of  Rouen  from  91,512  to  104,893  explains  the  increase  as 
that  of  Bordeaux  in  the  case  of  the  Gironde.  That  the  loss  still 
continues  is  evident  from  the  most  recent  statistical  returns82  from 
twelve  of  the  chief  places  of  the  department  of  Seine  Inferieure 
(Rouen,  Le  Havre,  Dieppe),  Calvados  (Caen)  and  Manche 
(Cherbourg)  representing  the  excess  of  deaths  over  births,  as 
follows : 

BIRTHS.  DEATHS.  STILL-BORN. 

July,  1887,      ....        935  1,009  68 

August,  1887.  ...        908  1,828 


52 


The  increase  in  population  in  the  whole  of  France,  during  the 
seventy-five  years  from  1801  to  1876,  allowing  for  the  alterations 
of  territory,  which  took  place  in  1860  and  1871,  amounted  only  to 
forty-three  per  thousand,  so  that  it  would  require  one  hundred  and 
sixty-one  years  to  bring  about  the  same  doubling  of  the  population 
as  is  taking  place  in  England  in  fifty-three. 

The  defective  birth-rate  of  France,  or  its  natality r,  a  term  used 
by  Achille  Guillard  to  designate  the  reproductive  energy  resulting 
in  new  births,  or  the  frequency  with  which  births  happen  with 
regard  to  the  number  of  living  beings  who  produce  them,  is  attract- 
ing serious  attention  in  that  country.     Dr.  Lacassagne83  calls  atten- 
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tion  to  the  value  of  the  statistics  being  accumulated  by  the 
municipality  of  Lyons,  as  a  basis  of  an  accurate  local  demography. 
He  states  that  the  annual  mean  of  births  in  France  has  been  from 
940JOOO  to  970,000,  and  that  while  in  the  decade  1770-80  there 
were  380  births  in  ten  thousand,  in  the  period  1861-68  there  were 
only  264,  and  from  1869  to  1880  the  number  had  fallen  to  245,  an 
average  very  far  below  that  of  other  countries.  In  France,  there 
are  scarcely  three  births  to  a  family,  and  of  three  hundred  born 
only  one  hundred  and  ninety-two  reach  twenty  years  of  age.  As 
to  sex,  among  country  people  there  will  be  one  hundred  and  seven 
males  to  one  hundred  females,  in  cities  one  hundred  and  five  girls 
to  one  hundred  boys.  Illegitimate  children  exceed  one-third  the 
legitimate,  reducing  the  excess  of  males.  There  were  more  births, 
both  legitimate  and  illegitimate  in  February,  and  next  in  March, 
April,  June  and  January  successively,  showing  that  the  maximum 
number  of  conceptions  took  place  in  May,  June,  July  and  April, 
this  influence  of  the  seasons  being  more  marked  in  the  country  than 
in  the  cities. 

With  respect  to  Lyons  alone,  notwithstanding  the  increase  in 
the  population  of  the  city,  the  proportionate  number  of  new-born 
children  diminishes,  the  births  among  ten  thousand  inhabitants 
having  steadily  fallen  from  283  in  1861-65,  to  255  from  1865  to 
1871,  273  from  1872  to  1876,  254  from  1877  to  1881,  248  from 
1882  to  1886,  and  later  still  to  220— that  is  to  say  ten  thousand 
Lyonnese  to-day  produce  sixty-three  children  less  than  the  same 
number  of  inhabitants  twenty-five  years  ago ;  and  while  there  are 
fewer  natural  births,  this  is  not  due  to  a  higher  morality,  but  it 
sefcms  as  if  the  race  were  really  losing  the  faculty  of  reproduction. 
Fluctuations  in  number  during  this  period  have  followed  economic 
crises  as  markedly  as  war-times. 

Ethrwgraphy  of  Lyons. — The  French  are,  at  this  time,  the 
most  zealous  inquirers  into  every  thing  relating  to  the  origin  and 
perpetuity  of  their  race,  both  at  home  and  among  their  colonial 
possessions.  Clement34  has  entered  upon  an  exhaustive  study  of 
the  ethnography  and  demography  of  Lyons  and  its  entours  in  the 
department  of  the  Rhone,  and  commences  by  tracing  the  various 
components  of  the  Lyonnese  population  to  their  historical  begin- 
ning. The  earliest  inhabitants  of  this  region,  he  identifies  with 
the  race  of  Cro-Magnon,  whom  Dr.  Bertillon,  from  a  study  of 
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skulls  of  the  Algerian  tribe  of  Kroumys,  finds  reason  to  believe 
were  forced  by  the  invasion  of  the  Celts  out  of  France  into  Spain 
and  across  the  sea  into  Algeria,  where  the  primitive  type  remains. 
Bands  of  Phenician  navigators  settled  among  the  Celtic  intruders 
and  later  colonizing  Greeks,  who  were  in  turn  followed  by  the 
conquering  Romans.  Notwithstanding  its  part  in  the  history  of 
Lyons,  Rome  seems  to  have  left  only  the  legacy  of  her  language 
and  civilization,  without  contributing  to  the  formation  of  the  race. 
Before  the  end  of  the  Roman  occupation,  the  soil  had  been  restored 
to  its  ancient  possessors  and  no  Latin  blood  courses  through  the 
veins  of  the  people.  Consequently,  when  the  population  of  Italy, 
which  was  already  a  heterogeneous  mixture  when  Lugdunum 
(Lyons)  was  founded,  59  B.C.,  by  Greek  refugees  from  the  banks 
of  the  Herault,  came  to  colonize,  they  mingled  readily  among  the 
indigenes.  Three  principal  elements  have  combined  to  form  the 
modern  Lyonnese  people,  Celts,  Ligurians  and  Burgundian  Ger- 
mans, all  others  having  played  a  secondary  rdle  and  failed  to 
impress  their  characters  on  the  population.  The  Burgundian 
influence  is  manifested  in  the  somewhat  greater  stature  than  the 
French  of  other  provinces  and  in  the  modified  coloration  of  the 
skin,  hair  and  eyes;  for  though  the  Celtic  and  Ligurian  blood  is  in 
predominant  excess,  the  Burgundian  admixture  has  been  sufficient 
to  cause  numerous  intermediary  tints,  while  the  extreme  black  of 
the  Ligurian  and  the  pronounced  white  and  red  of  the  German  are 
seldom  seen.  The  disappearance  of  pure  blondes  is  noticeable  in 
other  countries.  Dr.  Clement  found  his  most  important  evidence 
of  ethnic  characteristics  in  the  shape  of  the  head  (indice  cephalique). 
Using  the  ordinary  hatter's  conformator,  he  discovered,  as  the 
result  of  a  number  of  measurements  of  the  various  classes  of  the 
inhabitants  of  Lyons,  that  the  brachycephalic  skull  (Ligurian)  is 
the  characteristic  form,  being  four  or  five  times  more  common  than 
the  sub-brachycephalic  (Celtic),  no  dolichocephalic  (Burgundian) 
forms  at  all  being  encountered.  It  is  not  strange  that  the  latter 
should  disappear  since  it  belonged  to  the  least  numerous  race,  and 
in  the  crossing  of  races,  a  lower  degree  of  the  brachycephalic  type 
has  taken  its  place.  Historically,  the  Celts  constituted  the  domi- 
nant class,  but  according  to  cephalic  indications  they  are  now  out- 
numbered nearly  five  times  by  Ligurians.  This  has  not  been  due 
altogether  to  excess  of  immigration  of  Provencal  population  over 
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that  of  neighboring  departments,  as  local  conditions,  especially 
urban  habitation,  have  tended  to  modify  the  shape  of  the  head  by 
augmenting  the  cephalic  index. 

Relative  to  the  ethnic  indications  of  color  of  hair  and  eyes, 
Dr.  Paul  Topinard,35  General  Secretary  of  the  Anthropological 
Society  of  Paris,  is  framing  a  chart  of  the  color  distribution  of 
eyes  and  hair  in  France,  on  the  model  of  the  charts  published  by 
Broca,  1860-66,  giving  the  heights  of  the  various  races  forming  the 
French  populations ;  and  the  French  military  and  naval  surgeons 
have  entered  upon  the  inquiry  with  the  same  interest  they  have 
evinced  in  other  statistical  investigations.  The  information  sought 
respecting  color,  with  that  already  possessed  concerning  stature, 
and  that  being  also  gathered  relative  to  cephalic  and  nasal  indices, 
will  contribute  greatly  to  the  knowledge  of  the  distribution  and 
degree  of  admixture  of  the  constituent  national  races. 

Algeria. — French  ethnographers  are  studying  with  satisfaction 
the  increase  of  European  population  in  Algeria,  in  which,  accord- 
ing to  Le  Roy  Beaulieu,36  the  French  element  is  markedly  in  excess, 
at  a  rate  which  promises  to  double  in  about  fifty-six  years,  being 
more  than  twice  that  of  France  itself.  At  the  close  of  the  century, 
it  is  estimated  that  the  European  population,  representing  a  fusion 
of  French,  Spanish,  Italian,  German,  Swiss  and  Maltese  immigrants, 
will  number  seven  hundred  thousand,  keeping  pace  with  the  foreign 
growth  in  the  Australasian  colonies  of  Great  Britain,  which  sixty- 
three  years  after  the  frigate  Sirius  landed  eight  hundred  convicts 
at  Botany  Bay,  numbered,  including  New  Zealand  and  Tasmania, 
only  four  hundred  and  thirty-five  thousand. 

The  French  element  in  the  Algerian  population  is,  however, 
far  from  pure,  and  the  proportion  of  foreign  admixture  goes  on 
increasing.  According  to  the  census  of  1886,  the  French  and 
Algerian  French,  excluding  native  Jews  and  the  French  military 
establishment,  numbered  225,660;  other  natives  excluding  the 
foreign  legion,  210,203 ;  the  other  Europeans  appearing  as,  144,- 
530  Spaniards,  44,315  Italians,  15,533  Maltese  English,  4,863 
Germans,  chiefly  Alsatians,  and  2404  Swiss. 

Egypt — Dr.  H.  R.  Greene,37  of  Cairo,  declares  that  the  popu- 
lation of  Egypt  is  likewise  increasing  in  a  remarkable  manner, 
notwithstanding  the  excessive  infant  mortality,  and  quotes  from 
Dr.  Engel's  published  demographic  reports,  as  follows : — 
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YEAR. 

EXCESS  OF  BIRTHS  OVER  DEATHS. 

EXCESS  OF  DEATHS  OVER  BIRTHS. 

1880 

1881 
1882 
1888 
1884 

50,853 
78,985 
60,444 

67,775 

15,017 

Aggregate  (5  years) 

237,990 

In  1883  there  was  a  severe  epidemic  of  cholera,  but  notwith- 
standing, the  population  of  Egypt  increased  during  these  five 
years  nearly  a  quarter  of  a  million.  The  results  of  1885  and  1886 
are  equally  favorable. 

Dr.  Grant  (Bey)38  calls  attention  to  the  destruction  of  life  and 
consequent  influence  on  the  number  of  births  in  Egypt  from  crani- 
otomies performed  by  ignorant  midwives ;  and  the  thousands  of 
criminal  abortions  practiced  by  them  are  also  a  factor  in  reducing 
the  normal  birth-rate.  Incidentally,  he  refers  to  the  practice  of 
circumcising  both  boys  and  girls  at  the  age  of  four  years,  the 
operation  in  the  case  of  the  latter  involving  the  labia  majora  along 
with  the  clitoris.  Sixty  per  centum  of  the  infant  mortality  of 
Brazil,  which  is  as  alarming  as  that  of  Egypt,  was  attributed  by 
Dr.  Moncorvo39  to  hereditary  syphilis,  rickets  coexisting  in  five  per 
centum  of  these. 

The  extensive  possessions  of  the  French  in  Asia  have  made 
that  region  an  attractive  field  for  investigators  of  that  nationality, 
whose  reports  are  accumulating  a  mass  of  information,  which 
will  be  of  value  to  the  future  demographer.  Until  other  regions 
are  similarly  investigated  and  upon  definite  parallel  lines  of  inquiry 
and  exact  statistics  obtained,  which  can  be  stated  in  numbers  or 
tables  of  numbers,  or  in  a  tabular  or  classified  arrangement,  no 
comparisons  are  possible  nor  basis  for  generalizations  or  deductions 
afforded. 

Cochin  China. — The  population  of  Anam,  which,  with  Tong- 
King  and  the  French  colonies,  constitutes  the  eastern  part  of  the 
Indo-Chinese  peninsula,  is  clustered,  according  to  Dr.  H.  Rey,40 
around  the  delta  of  the  Tong-King,  which  resembles  an  immense 
ant-hill,  where  for  years  almost  all  the  population  of  the  vast 
neighboring  regions  has  been  congregating,  less  than  three-tenths 
of  the  whole  living  in  the  interior  and  mountainous  regions,  and 
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this  by  reason  of  the  native  preference  for  the  rice-swamps  and  the 
insecurity  and  relative  unhealthfulness  of  other  regions.  Accord- 
ing to  Mondiere,  the  males  predominate  in  the  same  proportion  as 
in  Europe,  there  being  among  a  thousand  births, 


In  Tong-King, 
In  Europe,    . 


OF  THE  MALE  SEX. 

.    519 
.    514 


UK  THE  FEMALE  HEX. 

481 
486 


Moreover,  the  monthly  mean  of  births  being  one  thousand, 
the  maximum,  1133,  is  reached  in  January,  after  conception  in 
April,  the  season  of  greatest  activity,  this  also  corresponding  with 
France,  in  which,  as  has  before  been  stated  on  the  authority  of 
Lacassagne,  the  greatest  number  of  births,  both  legitimate  and 
illegitimate,  occurs  in  February,  the  maximum  of  conceptions 
having  taken  place  in  May.  The  month  of  minimum  births  in 
Anam  is  June,  867t  after  conceptions  in  September,  following 
the  season  of  greatest  heat.  The  annual  excess  of  births  over 
deaths  is  151  per  thousand,  the  annual  natality  gain  being  conse* 
quently  double  that  of  France,  which  is  only  75.  The  following 
table  represents  the  distribution  by  age  among  a  thousand  dece- 
dents, Anamite  and  French : — 


AGES. 

ANAMITES  (MONDIERE). 

FRENCH   (BERTILLON). 

Under  1  year, 

93.7 

203.7 

From  1  to   5  years, 

119.0 

119.6 

ti 

5  to  10     " 

116.5 

88.8 

n 

10  to  20    " 

135.6 

47.1 

tt 

20  to  80    " 

130.3 

65.8 

n 

80  to  40    " 

121.8 

58.0 

" 

40  to  50    " 

119.5 

64.9 

** 

50  to  60    «« 

79.2 

84.6 

" 

60to70    " 

51.4 

127.2 

«« 

70  to  80    " 

20.5 

180.6 

«i 

80  to  90    " 

9.8 

59.8 

*t 

90  tofl   " 

8.7 

5.4 

1000. 

1000. 

There  are  consequently  few  old  persons  in  Tong-King,  the 
characteristic  of  the  Anamite  mortuary  being  the  great  loss  of  life 
during  the  ages  of  greatest  energy  and  greatest  productiveness, 
thirty-seven  per  centum  dying  between  twenty  and  fifty  years  of 
age,  as  contrasted  with  nineteen  per  centum  during  the  same  period 
in  France.  The  mean  length  of  the  Anamite's  life  according  to 
Dr.  Collomb  is  29  years.  Mondiere  places  it  at  only  26.5  years  for 
men  and  27  for  women,  the  average  in  France  now  being  35. 

The  population  of  Tong-King  comprises  Anamites,  Muongs 
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and  Chinese.  According  to  Maurel41  all  IhdoChina  was  primi- 
tively occupied  by  a  black  population  of  graceful  form,  straight 
eyes  and  more  or  less  prominent  nose?,  probably  a  Malay  race,  dis- 
placed by  invaders  from  the  confines  of  Thibet,  having  a  common 
origin  with  the  Siamese  and  Burmese.  The  Muongs,  or  savages 
as  they  are  called  by  the  Anamites,  inhabit  the  mountains,  but 
physically  do  not  essentially  differ  from  the  latter,  though  not 
intermingling  with  them  and  rigidly  maintaining  their  own  cus- 
toms. The  physical  influence  of  Chinese  settlers  on  the  race  has 
been  slight  from  the  fact,  that  these  have  been  chiefly  males.  The 
traces  of  Chinese  blood  quickly  disappear,  while  their  civilization 
is  imparted  as  was  that  of  the  Romans  upon  the  Gauls.  The 
name  Giao-chi  (orteils  6cartes)  given  to  the  ancestors  of  the  modern 
Anamites,  indicates  a  physical  peculiarity  which  still  survives  in 
the  separation  of  the  great  toe  from  its  fellows,  and  its  remarkable 
motility,  making  it  a  veritable  organ  of  prehension.  The  Anamite 
race  of  Tong-King  is  higher  in  the  ethnic  scale  than  that  of  the 
rest  of  Cochin  China.  Few  individuals  are  met  who  are  deformed, 
lame,  hunchback  or  deaf  and  dumb,  but  the  blind  are  numerous 
from  small-pox. 

Sexual  precocity  is  characteristic  of  the  race,  the  sexual  appe- 
tite being  developed  at  fourteen  or  fifteen  and  so  freely  satisfied 
that  no  girls  pass  that  age  without  loss  of  virginity,  (Mondiere)42 
and  incestuous  intercourse  of  brothers  and  sisters  is  so  common 
that  a  missionary  declares  that  "  for  a  girl  to  be  still  a  virgin  at 
twelve,  she  must  have  no  brother."  The  first  menstruation  does 
not  appear  until  after  sixteen,  and  though  marriage  takes  place  at 
eighteen,  the  first  parturition  does  not  occur  until  twenty  or  later, 
the  retardation  being  due  to  premature  and  unlimited  gratification. 
Four  to  five  children  during  twenty-eight  years  represent  the 
average  fecundity.  Parturition  is  easy,  the  only  pain  suffered 
being  that  caused  by  the  passage  of  the  child  through  the  vulvar 
opening.  Spontaneous  abortion  is  rare,  but  is  often  induced  by 
drinks  and  blows,  and  is  commonly  attended  without  other  accident 
than  hemorrhage  and  slight  metritis.  The  newborn  child  does 
not  feed  for  two  days,  or  if  given  milk,  it  is  not  the  mother's  but 
that  expressed  from  neighbors'  breasts ;  for  the  Anamite  woman, 
while  willing  to  give  suck  to  a  strange  child,  will  not  do  so  until 
after  it  has  already  taken  its  mother's  breast,  lest  maladies  without 
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number  befall  her.  Among  the  lower  classes,  infants  nurse  for 
two  years,  a  second  pregnancy  rarely  occurring  before  the  second 
year.  In  the  mandarin  class;  children  nurse  to  the  age  of  six  or 
seven,  and  hence  it  is  not  rare  to  see  young  girls  and  women  past 
the  menopause  with  milk  in  their  breasts. 

In  a  paper  summarizing  the  prevailing  diseases  of  the  Yellow 
JRaceSy  Dr.  Verrier43  states  that  scrofula  is  a  very  frequent  and 
grave  constitutional  malady  among  them,  contributing  to  render 
the  ophthalmias  to  which  they  are  subject  so  intractable,  and  occa- 
sioning the  ganglionic  enlargements,  especially  of  the  mesenteric 
glandulae  so  often  observed  among  the  Chinese.  This  strumous 
disposition  accounts  for  the  phagedenic  tendency  of  sores,  notably 
of  what  is  known  as  "la  plaie  Annamite,"  although  wounds  from 
firearms  or  cutting  and  penetrating  instruments  quickly  cicatrize. 
The  "ulcere  de  Brassac"  has  the  pemphigoid  form  described  by 
Mondiere  and  was  mistaken  by  Cazenave  for  a  variety  of  leprosy, 
but  it  is  due  to  scrofula  rather  than  to  the  former  or  to  syphilis. 

Neither  phthisis  nor  cancer  appear  to  cause  much  ravage 
among  the  yellow  races.  The  former  is  even  unknown  in  Thibet, 
as  well  as  among  the  Kirghis,  but  is  met  with  among  the  Chinese 
coolies  transported  to  Oceanica  and  America.  While  affections 
of  the  skin  are  frequent  in  China,  they  are  those  of  a  scrofulous 
nature,  and  epithelioma  is  not  seen.  Leprosy  is  very  common  and 
very  serious. 

The  people  of  the  yellow  races  are  subject  to  cholera,  inter- 
mittent fevers,  dysentery  and  variola.  Cholera  is  endemic  in 
Cochin  China,  the  Malay  population  of  Anam  succumbing  to  it 
more  readily  than  the  pure-blooded  Mongol.  According  to  Dr. 
Morice,  the  algid  period  is  shorter  and  less  grave  than  with  Euro- 
peans, while  the  period  of  reaction  is  longer  and  more  severe. 
Dengue,  common  in  Senegal,  Aden,  Madagascar,  India  and  Cochin 
China,  seldom  attacks  Europeans  and  always  mildly.  The  Chinese 
and  even  more  the  Anamites,  notwithstanding  their  rice-fields  and 
overflowing  rivers,  resist  intermittents,  natives  enjoying  a  relative 
immunity  while  Europeans  are  attacked. 

Small-pox  has  been  known  from  the  most  ancient  times  in 
China  and  possibly  originated  there.  Notwithstanding,  inoculation 
and  vaccination  imported  from  Europe,  it  is  so  prevalent  that  a 
large  portion  of  the  race  is  badly  pock-marked,  and  it  is  a  daily 
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occurrence  in  crowded  cities  to  be  jostled  by  individuals  in  every 
stage  of  the  eruption. 

Vices  of  conformation,  notably  hare-lip,  are  common  as  are 
external  parasitic  diseases,  tinea,  itch  and  the  like,  due  to  uncleanly 
habits,  and  intestinal  worms,  derived  from  the  uncooked  and 
unwholesome  food  they  eat  from  necessity,  or  from  plants  watered 
and  manured  with  animal  excrement.  This  probability  is  also 
advanced  by  Dr.  Ira  Harris,44  of  Syria,  where  one  in  every  five  of 
the  population  suffers  from  tape-worm,  who  attributes  it  to  the 
practice  of  defecating  in  the  open  fields,  whence  the  dejecta  are 
scavengered  by  domestic  animals  and  fowls,  who  in  turn  furnish 
food,  which  is  eaten  raw  or  scarcely  cooked. 

Notwithstanding  their  constitutional  feebleness  of  reflex  action, 
the  yellow  races,  especially  the  Chinese  of  every  station  of  life, 
are  subject  to  mental  aberration  often  inducing  suicide.  A  com- 
mon form  of  melancholic  insanity  is  the  "  Scythian  disease "  of 
Hippocrates,  due  to  the  despair  following  loss  of  virility  and  often 
complicated  among  the  people  of  the  Caucasus,  Thibet  and  Japan 
with  zoanthropia.  Tetanus  is  rare,  as  might  be  inferred  from  the 
feeble  excitability  of  the  great  sympathetic  system,  and  according 
to  Dr.  Bordier  is  never  seen  among  the  smokers  of  opium,  the 
common  use  of  which  drug,  he  believes,  also  establishes  a  tolerance 
of  alcohol  and  makes  it  efficacious  in  delirium  tremens.  The  opium 
habit,  doubtless,  likewise  explains  in  a  degree  the  stoicism  of  the 
Chinese  under  surgical  operations  and  their  insensibility  to  the 
effects  of  chloroform. 

Babies  has  been  epidemic  in  China,  as  in  1818,  at  Pecheli, 
when  all  the  dogs  spontaneously  attacked  each  other  and  bit  other 
animals  and  human  beings.  Similar  epidemics  have  been  known 
in  Peru  under  the  influence  of  prolonged  high  temperature.  The 
mean  duration  of  the  disease  in  man  is  said  to  be  six  days  and  the 
mortality  ninety-eight  per  centum.  The  Chinese  claim  to  be  in 
possession  of  a  treatment,  not  like  Pasteur's,  which  has  reduced 
the  mortality  to  one  per  centum. 

China. — Dr.  Henry  T.  Whitney,45  of  Foo-Chow,  our  corre- 
sponding editor,  finds  syphilis,  after  rheumatism,  the  most  frequent 
disease  among  the  people  of  that  part  of  China,  but  his  experience 
indicates  that  it  is  less  virulent  than  among  whites.  Sodomy  is 
common  among  youths,  even  beginning  at  seven  years  of  age. 
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Tertiary  ague,  scrofula,  anaemia,  general  debility  and  dyspepsia  are 
frequent  among  the  laboring  classes,  whose  food  consists  chiefly 
of  rice  or  dried  potatoes,  with  turnip-tops  fried  in  oil  and  a  little 
dried  fish  or  bean-curd,  being  bulky  and  deficient  in  nitrogenous 
elements,  and  hastily  bolted.  Suicide,  as  stated  by  Verrier,  is  ex- 
ceedingly common,  the  means  resorted  to  being  the  eating  of  opium 
or  gold-foil,  drowning,  cutting  the  throat  or  cutting  out  the  tongue. 

The  extreme  frequency  of  dyspepsia  in  Shantung  is  referred 
to  by  Dr.  Coltman,  Corresponding  Editor  of  the  Annual,  in  his 
report  of  diseases  prevalent  in  that  province.  He  says  that  it  is 
described  by  such  expressions  as  "  the  mouth  of  the  heart  pain," 
"inside  of  the  breast  pain,"  "belly-ache,"  "heart  melancholy," 
"  belly-stretched,"  etc., — and  is  due  to  the  large  amount  of  millet- 
seed,  broom-corn-seed,  cabbage  and  onions,  which,  with  poorer 
food,  are  made  to  supply  deficiency  of  meat  and  bread,  and  in  con- 
nection with  the  great  quantity  of  hot  water  drank,  induce  gastric 
debility  and  ultimately  anaemia. 

Korea. — Dr.  W.  B.  Scranton,  of  Seoul,  Corresponding  Editor 
of  the  Annual,  writes  that  diseases  of  filth,  bad  hygiene  and  vice 
prevail.  Typhus  and  relapsing  fever  are  endemic,  the  latter 
according  to  Dr.  H.  N.  Allen,46  known  as  yem  pyeng^  being  the 
most  dreaded  disease  of  the  country,  because  a  person  once  affected 
is  liable  to  repeated  future  seizures.  Small-pox  is  seen  everywhere 
and  is  as  unnoticed  as  in  China.  Diphtheria  and  typhoid  fever 
have  not  come  to  the  knowledge  of  foreign  physicians.  Dysentery 
is  common  and  cholera  rages  during  hot  weather.  Syphilis  is 
general  and  is  treated  by  mercurial  inhalations.  The  Korean  is 
described  by  Dr.  Scranton  as  shiftless  and  idle,  very  proud  and 
dirty,  a  high-liver  when  he  has  the  money,  and  a  good  rival  of 
Tanner  when  he  has  none.  Physically  he  is  large  and  well-devel- 
oped, mentally  dull.  He  is  not  unacquainted  with  very  poorly 
distilled  alcoholic  drinks  and  both  sexes  use  tobacco  largely.  The 
women  are  sallow,  anaemic,  with  flabby  faces  from  the  seclusion 
to  which  all  but  the  lower  classes  are  subjected,  too  much  tobacco, 
bad  air  and  probably  syphilis.  Their  diet  is  chiefly  rice  and 
cabbage  or  turnips  made  into  a  kind  of  sauer-kmut  with  plenty  of 
red  pepper.  Dog  and  horse-meat  are  both  eaten  freely.  Nursing 
women  tie  a  band  tightly  around  the  waist  to  cause  food  and 
liquids  to  take  a  more  direct  course  to  the  breasts. 
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Japan. — The  Japanese  of  to-day,  according  to  Verrie**7  are 
for  the  greater  part  a  mixture  of  Malays,  Chinese,  Koreans  and 
blacks  from  Formosa  and  the  Philippine  Islands  and  in  the 
northern  islands  a  considerable  proportion  of  the  white-skinned, 
hairy  autochthones,  (Ainos),  with  almost  dolicocephalic  skulls,  the 
pure  yellow  races  forming  only  about  one-third  of  the  whole.  The 
amalgamated  population,  therefore,  participates  in  the  physiological 
characters  of  the  formative  races  and  is  subject  to  all  the  maladies 
of  savage  and  civilized  people  with  consequent  precocious  decrepi- 
tude. Syphilis,  he  finds  as  virulent  as  among  the  black  races  and 
phthisis  is  more  common  than  in  China,  showing  the  influence  of 
Polynesian  blood.  Cholera  rages  more  among  the  Japanese  than 
the  Chinese.  Malarial  fevers  have  a  typhoid  character  with  ten- 
dency to  collapse.  The  general  anaemic  condition  of  the  race 
predisposes  to  beri-beri,  which  disease  as  well  as  senrki  is  regarded 
by  the  Chinese  as  of  miasmatic  origin.  Strumous  ophthalmia  is 
as  common  as  in  China  and  the  blind  are  consequently  numerous. 
Infant  mortality  is  great,  though  there  is  no  rachitis.  Children  are 
nursed  until  the  fourth  year  of  age,  the  galactogenic  powers  of  the 
mothers  being  remarkably  pronounced.  Kagawa,48  a  famous  Jap- 
anese obstetrician,  believed  that  the  sex  of  the  child  might  be 
known  by  the  position  of  the  foetus,  being  male  if  on  the  left  side 
and  female  if  on  the  right. 

Scurvy  is  common  among  the  lower  classes  from  bad  alimen- 
tation, the  chief  diet  consisting  of  rice  and  fish  often  spoiled. 
Leprosy  and  parasitic  diseases  of  all  kinds  are  frequent.  Alco- 
holism is  more  general  among  the  lower  classes  than  in  China,  not 
because  the  race  are  greater  consumers  of  sakS  (rice-spirit),  but, 
probably  because,  as  already  stated,  the  opium-habit  of  the  Chinese 
renders  them  more  tolerant  of  alcohol. 

The  sudden  transition  of  the  social  system  of  the  Japanese 
from  Oriental  to  Occidental  methods  has  inordinately  developed  the 
nervous  element,  and  mental  alienation,  to  which  like  the  Chinese 
this  people  is  disposed,  has  assumed  formidable  proportions. 
Lycanthropy,  among  other  forms  of  madness,  already  common 
enough  in  the  country,  has  become  much  more  frequent,  and  men 
and  even  women  are  met  all  over  the  Japanese  islands,  who  believe 
themselves  changed  into  dogs  and  foxes,  and  run  about  counter- 
feiting the  voices  and  habits  of  these  animals. 
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Dr.  Hashimoto49  of  the  Japanese  Army  states  that  cancer  has 
existed  among  the  Japanese  from  the  most  ancient  times.  The 
frequency  of  carcinoma  of  the  breast  among  Japanese  women  is 
interesting  because  of  the  difference  of  dress  between  them  and 
European  women.  The  former  wear  no  corsets  nor  any  other 
article  of  dress  apt  to  irritate  or  press  upon  the  breasts,  but  do 
wear  a  broad  soft  band  {obi)  of  cloth  or  silk  around  the  body  below 
the  breasts,  serving  to  support  the  abdominal  walls.  The  uterus 
and  tongue  are  frequent  sites  of  cancer,  but  the  lips  rarely,  which 
Dr.  Hashimoto  attributes  to  the  different  way  of  holding  the  pipe 
by  the  Japanese.  Carcinoma  of  the  oesophagus  is  common  among 
sakS  drinkers,  though  it  is  not  easy  to  understand  how  a  mild 
liquor  of  this  sort  can  occasion  it. 

In  New  Caledonia,  as  in  the  rest  of  Oceanica,  alcoholism, 
syphilis  and  phthisis,  all  concomitants  of  the  civilization,  which 
a  Christian  nation  has  attempted  to  implant,  are  causing  the  disap- 
pearance of  the  aborigines.  (Verrier.60)  Numbering  seventy 
thousand  at  the  time  of  the  French  occupation,  in  less  than  half  a 
century,  the  population  has  fallen  to  twenty-three  thousand. 
Nevertheless,  the  half-breeds  are  vigorous  and  the  females  inter- 
marry readily  with  the  colonists. 

The  climate  of  New  Caledonia  is  salubrious.  As  in  other 
temperate  regions,  affections  of  the  respiratory  apparatus  occur,  but 
phthisis  has  found  more  victims  since  the  advent  of  Europeans. 
Scrofula,  which  is  common  among  the  Melanesian  race  here  causes 
numerous  severe  ophthalmias,  blindness  being  frequent  among  the 
natives.  Phagedenic  ulcers  are  often  seen,  as  are  eczema,  impetigo, 
erythema  and  leprosy.  Notwithstanding  the  existence  of  marshes, 
there  is  no  intermittent  fever  either  among  convicts  or  colonists,  on 
these  islands,  which  is  also  the  case  on  other  marshy  islands  in 
Oceanica,  but  that  this  is  a  peculiarity  of  the  country  and  not  of 
race  is  proved  by  the  fact  that  Neo-Caledonians  taken  to  Africa  or 
Madagascar,  succumb  to  fever  as  quickly  as  Europeans.  On  the 
other  hand,  negroes  are  almost  wholly  exempt  from  it  both  in  their 
own  country  and  elsewhere.  Abdominal  affections  are  not  serious, 
but  muscular  atrophy  and  arthritis  with  heart  complications  are 
not  rare.  Intestinal  worms  are  common  and  among  nervous 
diseases,  tetanus,  chorea  and  demoniacal  delusions. 

Syphilis,  while  less  frequent  and  grave  than  at  Tahiti,  is  corn- 
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mon  enough,  as  evidenced  by  the  number  of  children  affected  with 
constitutional  syphilis.  Frambcesia,  the  pian  of  the  Negro  race, 
is  also  seen. 

Europeans  newly  arrived  suffer  from  typhoid  fever,  diarrhoea, 
dysentery  and  phthisis,  but  hepatitis  and  splenic  enlargements 
do  not  occur,  and  the  dry  colic  of  hot  countries  is  equally 
unknown. 

The  entire  absence  of  miasmatic  influences  is  the  character- 
istic of  Tahiti  as  of  New  Caledonia.  The  Society  Islands  are 
favorably  situated  for  the  study  of  the  effects  of  civilization  during 
the  fifty  years  they  have  been  objects  of  the  special  attention  of 
Europeans.  M.  Kergrohen,*1  surgeon  in  the  French  Navy,  says 
that  small-pox,  measles,  scarlet-fever  and  dengue  have  all  been 
imported,  and  concerning  lepra  and  elephantiasis,  which  have  been 
so  strangely  cantoned  in  Oceanica,  that  while  the  former  is  fre- 
quent at  the  Marquesas,  it  is  rare  at  Tahiti,  the  reverse  being  true 
of  the  other.  Phthisis  is  rare  and  only  fatal  between  forty  and 
fifty,  and  is  rather  a  result  of  diverse  causes  than  of  tuberculosis. 
Nervous  diseases  and  insanity  are  extremely  rare,  and  cholera  and 
yellow-fever  unknown.  Europeans  suffer  from  anaemia  due  to  the 
little  variety  and  insufficient  amount  of  animal  food.  Here  as  in 
the  other  Pacific  Islands,  alcoholic  excesses  and  syphilis  are  the 
most  fruitful  source  of  evil  to  the  native  population. 

Fiji. — According  to  Dr.  David  Blyth,52  the  Fijian  race  forms 
a  connecting  link  between  the  Malayan  and  Papuan  inhabitants 
of  the  wide-spread  Polynesia.  Puberty  occurs  early,  Fijian  girls 
menstruating  at  ten.  Catamenial  irregularities  and  dysmenorrhcea 
are  not  unknown,  which  is  not  surprising  inasmuch  as  they  are 
guilty  of  gross  indiscretions,  such  as  bathing  in  streams  and  wading 
in  the  sea  fishing  during  the  menstrual  period.  Sterility  is  not 
uncommon  and  as  a  class  Fijian  women  are  not  prolific,  volun- 
tarily inducing  abortion  to  prevent  large  families.  Although 
polygamists,  promiscuous  sexual  intercourse  was  not  the  rule  until 
their  contact  with  civilization  and  the  enforcement  of  a  nominal 
monogamy.  Pregnancy  among  Fijian  women  is  not  attended  with 
the  usual  concomitants  met  with  among  European  females,  attacks 
of  vertigo  and  loss  of  consciousness  being  the  only  disorders  to 
which  they  are  subject.  Parturition  is  speedy  and  easy,  although 
tardy  and  difficult  labors  occasionally  occur,  but  there  are  really 
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no  diseases  incident  to  the  puerperal  state  among  them.  Fijian 
mothers  prolong  lactation  to  the  second  or  third  year. 

Captain  Beechy  says  of  the  Pitcairn  Islanders™  the  descend- 
ants of  the  mutineers  of  the  Bounty,  and  whose  isolation  has 
enabled  them  to  maintain  their  simple  and  natural  habits  of  life, 
that  parturition  seldom  lasts  longer  than  five  hours,  has  never 
proved  iatal  and  never  been  attended  by  twin  births.  Miscarriages 
occur  only  from  accident.  Infants  are  not  weaned  until  three  or 
four  years  old,  and  are  exempt  from  teething  and  bowel  complaints 
and  from  infantile  eruptive  diseases. 

Hawaii. — The  rapid  spread  of  leprosy  since  its  introduction 
in  the  Hawaiian  Islands  has  accelerated  the  destruction  of  the 
native  race  begun  by  syphilis,  small-pox  and  other  imported 
eruptive  diseases.  Surgeon  Woods,64  of  the  United  States  Navy, 
states  that  the  first  native  leper  was  recognized  in  1848,  but  it 
was  not  until  1859  that  leprosy  was  accepted  as  deeply  rooted.  In 
1865,  a  temporary  leper  hospital  was  opened  at  Kaliki,  near 
Honolulu,  and  in  January,  1886,  the  leper  settlement  was  formally 
established  on  the  island  of  Molokai  at  which  up  to  1885,  there 
had  been  3076  lepers  received,  who  are  enumerated,  as  follow : — 

Hawaiians 2,997 

Of  mixed  Hawaiian  blood, 37 

Chinese, 23 

Whites  (Germans  6,  British  4,  American  4,  Pole  1,  Portuguese  1),  16 

Of  other  nationalities  and  acquired  elsewhere 4 

8,076 

The  natives  strenuously  opposed  segregation,  and  up  to  1876, 
there  was  a  greater  number  at  large  than  had  been  brought  into 
the  settlement.  The  largest  number  of  annual  admissions  was 
1847  in  the  year  1873,  the  smallest  51,  in  1880.  The  white  race 
is  resistant  of  leprosy  and  by  its  habits  of  life  opposed  to  those 
close  associations  with  lepers  which  are  necessary  for  the  transfer 
of  the  contagion.  Mixed  Hawaiians  are  approximately  classed 
by  Dr.  Woods  as  to  resistance  and  modes  of  life  with  whites,  and 
while  the  introduction  of  leprosy  is  due  to  the  Chinese,  the  disease 
does  not  spread  among  this  race  on  account  of  the  horror  with 
which  those  affected  with  it  are  regarded  and  the  outcast  life  they 
are  compelled  to  lead.  Eradication  can  only  be  accomplished  by 
bringing  the  lepers  together  in  an  isolated  community.  The  gen- 
erative power  of  the  leper  is  feeble,  births  are  comparatively  few, 
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and  the  children  are  commonly  still-born.  Hawaiian  women  gen- 
erally are  outnumbered  by  men  and  are  not  prolific,  only  one  in 
three  having  any  children. 

The  Negro  Race. — According  to  Dr.  George  Smith,66  late 
senior  medical  officer  of  the  Congo  Free  State,  women  in  that 
country  have  small  families,  seldom  more  than  two,  and  twin  chil- 
dren are  in  all  cases  killed.  There  was  more  sickness  and  of  a 
more  serious  type  among  the  whites  on  the  lower  Congo  from 
Stanley  Pool  to  Banana  at  the  mouth  of  the  river  than  on  the 
sea-coast  or  the  upper  river.  The  fevers  were  of  a  remittent  type, 
simple,  bilious  and  haematuric,  intermittent  forms  being  exceptional. 
The  haematuric  variety  was  not  serious  from  losing  blood,  only  the 
coloring  matter  appearing  in  the  urine,  but  it  was  complicated 
with  congestion  of  the  larger  organs,  and  in  severe  cases  hemor- 
rhage took  place  from  all  the  cavities.  Dysentery  was  rare  on  the 
lower  river,  but  was  increasing  with  the  larger  white  population. 
The  jigger  or  burrowing  flea  (chique-chigoe)  was  the  only  insect 
causing  annoyance,  and  this  attacked  the  feet  and  occasioned  deep 
ulcerations. 

Dr.  Briggs,66  of  Nashville,  Tennessee,  states  that  negroes 
bear  operations  better  than  whites,  but  do  not  get  well  so  rapidly 
and  are  prone  to  suppuration.  Malformations  are  rare,  but  fibroids 
and  fibro-cystomata  common.  Dr.  Yandell,67  of  Louisville,  Ken- 
tucky, declares  that  epilepsy  is  exceedingly  rare  in  the  negro- 
tetanus  very  common  especially  among  the  full  blacks.  He  has 
never  seen  hare-lip  in  a  negro,  but  keloid  is  frequent,  and  stricture 
of  the  urethra  exceedingly  common.  Dr.  Kinloch,67  of  Charleston, 
South  Carolina,  points  out  the  mistake  in  classing  all  negroes 
together.  As  a  rule  the  pure  negro  is  not  strumous,  while  mulat- 
toes  are.  The  pure  negro  bears  operations  well  and  recovers 
promptly  and  the  liability  to  suppuration  is  less  than  in  the  white 
race.  These  views  are  substantiated  by  Tiffany,  of  Baltimore,  after 
a  study  of  nearly  5000  cases. 

The  Beverend  Father  Charles  Croonenberghs,  S.  J.,68  of  the 
Zambesi  mission,  calls  attention  to  a  peculiarity  of  the  natives  of 
South  Africa  in  their  aversion  to  the  use  of  water  for  external  pur- 
poses during  dry  weather.  They  avoid  bathing  except  during 
heavy  rains,  their  idea  being  that  frequent  ablutions  are  debilitating 
and  render  them  susceptible  to  malarial  fevers  and  cutaneous  erup- 
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tions.  Father  Croonenberghs  obtained  this  information  from 
Antoine  d'Abbadie,  of  the  Institute  of  France,  and  found  it 
applicable  in  South  Africa.  They  both  observed  its  teachings  and 
Kved,  while  all  those  among  their  companions  who  sought  relief 
in  the  free  use  of  water  died.  The  three  who  had,  like  them, 
abstained  from  its  use,  since  1879,  still  live.  Instead  of  opening 
the  pores  by  means  of  baths,  the  natives  endeavor  to  close  them, 
on  the  contrary,  by  the  application  of  fats  over  the  entire  body. 

Dr.  Mattei,59  of  the  French  Navy,  obtained  surreptitiously  at 
Ouitcha,  on  the  borders  of  the  Niger,  an  idol  composed  of  several 
roughly  sculptured  gods  in  two  superposed  rows,  which  is  now 
preserved  in  the  Trocadero  (Paris) 
Museum  of  Ethnography.  It  pos- 
sesses a  medical  interest  from  having 
among  the  group  of  deities  in  the  lower 
row  a  female  figure  representing  a 
goddess  in  the  parturient  act  and 
kneeling,  which  as  Dr.  Verrier60  re- 
marks, is  the  mythological  posture  of 
Latona,  mother  of  Apollo.  The  negro 
goddess,  a  sort  of  Lacina  of  the  Latins, 
has  her  arms  elevated  and  seizes  a 
horizontal  bar  above  the  head.  The 
head  of  the  child  is  as  large  as  the 
mother's  and  like  her  has  the  face  in 

front.  Pregnant  women  offered  prayers         (VS^S^S&Ld^Su.\ 
to  this  deity  during  gestation  and  after 

accouchement  returned  to  give  thanks  after  the  fashion  of  the 
churching  of  Christian  women  and  the  purification  practiced  by 
Jewesses. 

Surgeon  J.  J.  Lamprey,81  of  the  British  Army,  gives  an  ac- 
count of  three  of  the  so-called  "Horned  Men  of  Africa"  first 
described  by  Professor  Alexander  Macalister,  of  Cambridge.  These 
were  from  different  localities  in  Western  Africa,  were  in  no  way 
related  to  each  other,  and  were  alike  in  their  physical  peculiarities, 
which  consisted  of  a  very  remarkable  congenital  development  of 
the  infra-orbital  ridge  of  both  maxillary  bones.  The  first  was  a 
Fantee,  named  Cofea,  32  years  old,  from  the  little  village  of  Ama- 
quanta  in  the  Wassan  territory.     The  skin  over  the  maxillary 
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knobs  was  quite  healthy  and  not  abnormally  stretched.  The 
second  was  a  long  faced  youth  of  eighteen,  named  Quassia  Jabin, 
from  the  town  of  Bontooco,  in  the  Gamin  territory.  The  skin 
over  the  horns  was  normal,  unattached,  and  there  was  no  impair- 
ment of  smell.  The  third  was  also  a  long-faced  youth,  Cudjo 
Danso,  at  Cape  Coast  Castle,  aged  about  twenty.  Dr.  Lamprey- 
had  not  observed  this  fullness  in  others  and  from  inquiries  made 
could  not  learn  anything  to  confirm  the  statements  that  any  large 
number  of  persons  were  to  be  found  in  Western  Africa  similarly 
affected  or  the  conjecture  that  artificial  means  had  been  used  to 


Horned  Man  of  Africa  ;  Wassan  Territory.— (British  Med.  Journal.) 

produce  the  deformity.  In  many  negro  skulls  a  kind  of  ridging 
of  the  zygomatic  process  of  the  maxilla  may  be  observed,  not 
reaching  to  the  length  of  the  brim  of  the  orbit,  but  involving  the 
bones  of  the  nose  and  forming  an  exostosis  of  the  maxillary  ridge. 
India. — Sanitary  inquiry  is  causing  India  to  lose  much  of  its 
reputation  as  a  hot-bed  of  disease  for  Europeans.  Mr.  Justice 
Cunningham,62  while  admitting  that  sickness  and  mortality  rates  in 
India  are  greatly  in  excess  of  those  in  England,  contends  that 
sanitary  reform  is  possible  which  will  reduce  them  as  in  other 
countries.     He  insists  that  there  are  no  special  ineradicable  causes 
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of  disease  in  India  unknown  to  Europe  and  therefore,  irremovable 
by  European  methods  of  prevention,  the  adoption  of  which  would 
save  India  an  enormous  annual  death-roll.  Even  cholera,  so  mys- 
terious in  origin  and  so  erratic  and  deadly  in  course,  is  under  the 
influence  of  sanitary  measures.  Surgeon  Greamy,63  of  Chudder- 
ghat,  in  the  Nizam's  Dominions,  says  that  cholera,  dysentery,  diar- 
rhoea, and  dracontiasis,  (from  bad  drinking  water,)  prevail  because 
local  conditions  conducive  to  their  origin  and  development  are 
present     Brigade  Surgeon  Curran64  is  of  the  opinion  that  the  liver 
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disorders  of  soldiers  and  others  in  India  are  largely  due  to  over 
indulgence  in  animal  food,  rum  and  malt  liquor,  and  Dr.  George 
Harley  declares  that  these  factors,  gluttony  and  intemperance,  are 
not  only  the  most  common  predisposing  causes  of  idiopathic  sup- 
puration of  the  liver  in  India  but  elsewhere ;  these  indulgences,  in 
proportion  to  the  habits  of  life,  being  far  more  common  among 
Europeans  in  the  tropics  than  among  the  same  class  of  persons  in 
temperate  regions,  and  consequently  that  climatic  conditions  per  se 
independent  of  over-eating  and  drinking  have  very  little  to  do  with 
the  cause  of  the  disease.     Dr.  Monat  says  in  substance  that  most 
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Europeans  consume  more  animal  food  and  spirits  than  are  good 
for  them,  and  the  influence  of  the  great  factor  heat  has  been  dis- 
puted by  no  less  an  authority  than  the  late  Dr.  Parkes,.who  said, 
"  The  greater  prevalence  of  the  disease  in  the  East  than  the  West 
Indies  has  never  been  satisfactorily  explained,  hence  there  is  per- 
haps but  little  connection  between  heat  and  liver  disease.  Dr. 
Cullimore6*  of  the  Indian  Army  asserts  that  a  careful  examination 
of  the  latitudinal  distribution  of  hepatic  abscess  and  attendant 
dysentery,  shows  clearly  that  it  is  far  less  frequent  in  the  equatorial 
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belts  beyond  6°  and  7°  N.  and  S.  than  in  tropical  zones,  and  reaches 
its  maximum  in  low  tropical  regions  between  7°  and  18°,  which 
are  characterized  by  a  well-marked  wet  and  dry  season,  by  period- 
ical rains  and  great  continuous  heat,  presenting  in  their  greatest 
intensity  the  conditions  most  favorable  to  the  predisposing  factor 
of  heat,  combined  in  a  high  degree  with  the  exciting  factors  of 
considerable  variations  of  temperature  associated  with  torrential 
periodic  rains, — factors  most  favorable  to  chill,  and  particularly  so, 
when  taken  in  connection  with  the  great  preceding  heat.     This 
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region  is  well  exemplified  in  the  Madras  Presidency,  the  seat  of 
the  greatest  prevalence  of  hepatic  disease.  If  we  except  the 
smaller  tropical  islands,  such  as  the  Andamans  in  the  East  and 
the  Antilles  in  the  West  Indies,  whose  climate  approaches  that  of 
the  high  seas,  it  will  be  found  that  the  equatorial  belt  remarkable 
for  its  equability,  for  the  absence  of  well-marked  seasons,  for  con- 
stant as  opposed  to  periodic  rains,  for  a  lower  temperature  than  the 
low  tropics,  is  less  subject  to  hepato-enteric  diseases  than  they. 
The  small  equatorial  islands  of  the  Dutch  Archipelago,  the  Mol- 
luccas,  Banka,  Celebes  and  the  linggas,  enjoy  immunity,  while  in 
the  larger,  as  Java,  Borneo,  Sumatra  and  New  Guinea,  it  is  com- 
paratively rare  and  generally  confined  to  the  hill-slopes.  It 
becomes  more  common  in  the  Philippine  Islands  and  particularly 
in  the  northern  and  large  island  of  Lazon  bordering  on  the  Tropic 
of  Cancer.  Southern  (French)  Cochin  China,  peninsular  in  form 
though  subject  to  fever  so  virulent  that  European  children  born  in 
the  country  seldom  survive,  suffer  little  from  hepatitis  and  dysen- 
tery, while  in  Tonquin,  bordering  on  China  and  exposed  to  periodic 
cold  winds  from  the  northern  hills,  these  scourges  are  remarkably 
prevalent.  In  Southern  China  it  is  not  uncommon,  while  in 
Burmah  and  Lower  Bengal,  particularly  along  the  river  valleys 
subject  to  inundation  it  attains  its  maximum.  The  portions  of 
India,  which  enjoy  the  greatest  freedom  are  Scinde  and  the  Pun- 
jaub  sub-tropical  regions,  characterized  by  a  very  dry  climate,  a 
long  and  bracing  cold  season,  and  as  regards  the  Punjaub,  subject 
far  beyond  all  other  parts  of  India  to  endemic  febrile  disease.  In 
Ceylon,  Persia  and  Arabia  it  is  a  rather  common  disease,  while  in 
Bombay  its  greatest  prevalence  would  appear  to  be  on  the  slopes 
of  the  lower  hills.  In  Africa  and  America  the  same  distribution 
holds  good.  Thus,  it  prevails  in  Egypt  and  Sennaar,  while  it  is 
almost  unknown  in  Zanzibar,  Lat.  6°  S.,  where  fevers  are  virulent. 
On  the  west  coast  of  Africa,  hepatitis  prevails  in  its  greatest  inten- 
sity in  Senegambia,  Lat.  8°  to  16°  N.,  causing  one-third  of  the 
deaths  from  all  causes  and  including  dysentery  one-half.  Proceed- 
ing southward,  it  is  met  with  but  less  frequently,  and  nearer  the 
equator  about  the  Gaboon  and  Niger  is  a  rare  disease.  It  is  rare 
in  Nubia,  a  dry  region  not  unlike  the  Punjaub.  Stanley  draws 
attention  to  the  greater  salubrity  of  the  equatorial  stations  of  the 
upper  Congo,  as  compared  with  those  nearer  its  mouth,  but  farther 
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removed  from  the  equator.  It  is  also  the  opinion  of  Dr.  George 
Smith,66  late  senior  medical  officer  of  the  Congo  Free  State,  that 
there  is  more  sickness  and  of  a  more  serious  type  among  the  whites 
on  the  lower  Congo,  than  on  the  sea^coast  or  upper  river.  Sub- 
tropical Algiers,  a  country  of  terraced  hill-slopes,  suffers  consider- 
ably from  hepatic  disease,  and  Cullimore  attempts  to  show  here,  as 
elsewhere,  a  certain  antagonism  between  it  and  malarial  fever. 
The  influence  of  the  original  habitat  of  the  emigrant  is  illustrated 
by  the  immunity  which  southern  Frenchmen,  Spaniards  and 
Maltese  enjoy  as  contrasted  with  Germans,  Normans  and  British. 

In  America,  hepatic  abscess  is  especially  common  in  Chili,  a 
temperate  region,  and  along  the  coasts  and  forests  of  Peru,  fully 
one-third  of  the  deaths  being  caused  by  affections  of  the  liver.  In 
equatorial  Brazil,  especially  at  Pernambuco  and  Bahia,  severe  dys- 
entery is  exceedingly  rare,  but  at  Bio,  just  within  the  Southern 
Tropic  of  Capricorn  it  is  more  common.  In  Central  America,  it 
again  becomes  common  and  is  not  unusual  in  Mexico.  It  is  rare 
in  the  Southern  States,  as  at  New  Orleans,  and  is  almost  unknown 
in  Florida.  While  not  uncommon  in  Cuba  and  San  Domingo, 
it  is  rare  in  the  smaller  West  India  islands,  especially  in  the 
Bahamas. 

Among  the  flesh-eating  Australians  it  seldom  occurs  unless  in 
connection  with  hydatid,  and  is  almost  unknown  among  the  islands 
of  Oceanica,  excepting  the  comparatively  extensive  New  Caledonia, 
where  it  has  recently  appeared. 

Dr.  Cullimore's  deduction  from  the  broad  geographical  distri- 
bution of  abscess  of  the  liver  in  hot  climates,  in  which  it  is  invari- 
ably directly  associated  with  dysentery,  and  where  it  occurs  in 
inverse  proportion  to  ague,  is  that  while  great  and  continuous  heat 
is  the  most  powerful  predisposing  cause,  and  after  heat  intemper- 
ance, that  chill,  the  result  of  seasonal  and  accidental  variations  of 
temperature,  of  heavy  rains  following  dry  hot  seasons,  of  fluvial 
inundations  so  favorable  to  wettings  of  the  body,  is  the  main 
exciting  one ;  and  as  in  all  these  countries,  the  dietary  and  habits, 
especially  of  soldiers,  who  furnish  the  greater  part  of  the  statistical 
information,  are  similar  or  identical.  Dr.  Harley's  opinion  that 
climatic  conditions  per  se  have  little  to  do  with  causing  the  disease, 
deserves  reconsideration. 

According  to  M.  Van  der  Burg,*7  of  Leyden,  all  Europeans 
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succumb  to  the  influence  of  the  climate  of  the  Indies,  but  ordi- 
narily end  by  becoming  acclimated.  The  change  of  diet  is,  along 
with  the  alien  climate,  a  potent  morbific  factor.  The  European 
loses  appetite  and  the  insipid  food  of  the  natives  being  distasteful, 
he  resorts  to  stimulating  condiments.  Most  diseases  in  the  Dutch 
Indies  are  complicated  with  anaemia.  Change  of  residence  to 
cooler  localities  or  to  higher  altitudes  is  not  alone  sufficient  remedy. 
Complete  recovery  only  follows  a  return  of  the  invalid  to  his  own 
country,  and  nervous  diseases  are  frequently  benefited  by  the  sear 
voyage  alone.  Malaria,  complicated  or  not  with  glycosuria,  dysen- 
tery and  hepatitis,  require  return  home  for  their  cure.  With 
syphilis,  beri-beri  and  phthisis,  which  are  common  in  the  Dutch 
Indies,  this  is  less  necessary.  Dr.  George  Thin,68  a  Dutch  physi- 
cian of  Batavia,  describes  an  affection,  which  is  there  frequent,  and 
which  he  terms  PdUms  or  Indian  Sprue,  as  an  idiopathic  disease, 
never  epidemic,  passive,  chronic,  non-contagious,  attended  with 
peculiar  abrasions  or  excoriations  of  the  mucous  membranes,  and 
terminating  fatally  from  exhaustion. 

Venereal  diseases  in  every  form  are  among  the  chief  curses 
of  Bellany,09  and  Surgeon-Major  E.  Lawrie,70  of  Hyderabad,  says 
that  syphilis  prevails  in  the  Nizam's  dominions  in  the  most  severe 
form,  phagedenic  ulcers  and  sloughing  of  the  genitals  occurring 
early  in  the  disease,  and  that  it  has  the  most  disastrous  effects  on 
the  health  of  the  reputable  classes  of  women,  thirty  per  centum  of 
whom  become  objects  of  indirect  infection.  Abortion  is  a  common 
and  unconcealed  practice  among  married  women,  with  whom  it 
has  no  criminal  character.  The  Vital  Statistics  of  the  Khasi  tribe 
show  that  the  female  population  outnumbers  the  male,  a  condition 
almost  unique  in  India.  More  boys  are  born  than  girls  and  men 
have  better  lives  than  women  between  twenty  and  thirty  years  of 
age,  but  the  larger  mortality  among  boys  in  infancy  and  childhood 
and  among  men  after  middle  age  restores  the  balance  in  favor  of 
women. 

Persia. — Dr.  Joseph  P.  Cochran,  Ooromiah,  Persia,  Corre- 
sponding Editor  of  the  Annual,  states  that  the  ordinary  Persian 
dectors  have  incorrect  ideas  of  anatomy,  dissection  not  being  per- 
mitted. They  recognize  certain  natural  laws,  which  are  required 
to  be  observed  by  every  practitioner  and  are  known  to  ordinary 
people  as  well.     The  food  on  entering  the  stomach  is  supposed  to 
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undergo  a  preliminary  digestion,  separating  it  into  a  semi-solid 
portion,  which  passes  off  as  waste  water,  and  a  liquid  part,  which 
goes  to  the  liver,  where  a  second  separation  takes  place,  one  part 
going  to  the  kidneys  and  thence  to  the  bladder  as  urine,  the  other 
remaining  to  undergo  a  thorough  metamorphosis,  or  as  they  term 
it  distillation,  of  which  the  result  is  the  separation  of  the  contents 
of  the  liver  into  the  four  new  substances  or  humors,  blood,  bile, 
phlegm  and  sodow  (for  which  there  is  no  English  equivalent). 
These  differ  in  density  and  weight  and  lie  in  different  layers  in  the 
liver,  the  sodow,  being  heaviest,  gravitates  to  the  bottom,  and  is 
carried  to  the  spleen ;  the  phlegm,  the  next  in  density  resides  in 
the  lungs ;  blood,  the  third,  goes  to  the  heart  and  thence  over  the 
entire  body;  the  lightest,  bile,  goes  to  the  gall-bladder.  The 
spleen,  lungs,  heart  and  gall-bladder  are  thus  the  receptacles  of 
these  four  humors,  which  all  circulate  more  or  less  with  the  blood, 
and  if  one  or  more  are  in  excess,  sickness  must  follow.  An  excess 
of  8odow  (the  black  bile  of  the  ancients)  will  produce  any  of  the 
skin  diseases ;  too  much  phlegm  loss  of  muscular  and  nervous 
power,  hence  all  the  neuroses ;  excess  of  blood  produces  inflam- 
mation and  congestion ;  and  of  bile,  headache,  vertigo,  amaurosis, 
etc.  Dr.  W.  Norton  Whitney71  states  that  Japanese  physicians 
also  believe  in  different  spirits  (ki)  the  derangements  of  which  in 
the  body  cause  disease.  In  the  San-ron,  a  Japanese  work  on  mid- 
wifery, it  is  stated  that  in  case  of  abortion  during  the  first  three 
months  of  gestation,  the  entry  is  round  and  if  cut  in  two  shows 
five  colors,  thus  conclusively  proving  that  the  human  body  is  the  true 
essence  of  the  five  elements,  water,  fire,  metal,  wood  and  earth. 
Examination  of  the  pulse,  tongue,  countenance,  taste,  urine,  and 
the  kind  of  food  craved  informs  the  Persian  physician  as  to  which 
of  the  humors  is  the  cause  of  the  disease.  If  the  pulse  be  strong 
and  rapid,  the  taste  of  the  mouth  sweet,  the  tongue  red,  the  urine 
reddish,  the  countenance  flushed  and  the  patient  has  a  desire  for 
warm  and  wet  food,  blood  is  the  morbific  cause ;  if  the  pulse  be 
strong  but  slow,  with  lack  of  taste,  the  tongue  white,  urine  color- 
less, face  pale  and  craving  for  cold  and  wet  food,  phlegm  is  in  ex- 
cess ;  if  the  pulse  be  small  and  slow,  the  taste  salty,  the  urine  dark, 
the  countenance  dark,  with  an  appetite  for  cold  and  dry  food, 
sodow  is  to  blame ;  if  the  pulse  be  small  and  rapid,  the  taste  bitter, 
the  tongue  yellow,  the  face  and  eyes  yellow,  the  urine  greenish 
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and  warm  and  dry  food  be  desired,  bile  is  in  excess.  The  Per- 
sians believe  there  are  four  elements,  earth,  air,  fire  and  water,  and 
that  these  elements  have  each  two  characters;  thus,  earth  is  said 
to  be  cold  and  dry,  air  warm  and  wet,  fire  warm  and  dry,  water 
cold  and  wet.  Sodow,  in  respect  to  its  characters,  is,  like  earth, 
cold  and  dry ;  blood,  like  air,  warm  and  wet ;  bile,  like  fire,  warm 
and  dry ;  phlegm,  like  water,  cold  and  wet.  It  follows  that  all 
kinds  of  food  and  drink  being  compounded  of  one  or  two  of  these 
elements  must  have  also  their  corresponding  characteristics,  but  the 
classification  is  arbitrary,  for  sugar  is  warm  and  dry  while  honey  is 
warm  and  wet,  beef  is  cold  and  dry,  mutton  warm  and  wet  If  a 
case  be  found  to  have  bile  in  excess,  which  being  warm  and  dry, 
in  the  system,  some  medium  which  is  cold  and  wet  must  be  given 
and  the  food  likewise  have  the  opposite  characters  of  the  humor 
which  is  the  excess. 

According  to  M.  Geiger,  puerperal  fever  was  included  among 
the  fevers  known  to  the  ancient  Eranians.  Among  the  4333 
maladies  described  in  the  Avesta  are  venereal  diseases,  according 
to  Casartelli,  and  leprosy  according  to  Geiger  was  an  Eranian  dis- 
ease, confirming  Vender's72  statement  that  this  malady  had  its  home 
in  all  the  region  comprised  between  Asia  Minor,  the  Persian  Gulf 
and  the  high  plateaus  of  Central  Asia,  especially  in  the  vicinity  of 
Teheran  where  whole  villages  are  to  be  found  entirely  peopled  by 
lepers. 
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HYGIENE  AND  EPIDEMIOLOGY. 

By  JOHN  B.  HAMILTON,  M.D., 

WASHINGTON. 


GENERAL   CONSIDERATIONS. 

The  study  of  hygiene  has  engaged  the  attention  of  mankind 
from  the  most  remote  period,  not  only  with  the  view  of  prolonging 
individual  life,  but  as  well  to  increase  the  effectiveness  of  armies 
by  preserving  their  health,  and  to  secure  commercial  advantages 
from  infant  colonies,  by  planting  them  in  salubrious  places,  where 
their  growth  and  development  would  be  least  retarded  by  in- 
hospitable surroundings;  but  as  time  has  advanced  and  population 
steadily  increased,  this  noble  science  has  been  comparatively  neg- 
lected, and  it  is  only  in  modern  times  that  the  art  of  prolonging 
life  has  become  an  important  care  of  all  States. 

In  this  enlightened  age,  it  is  fully  recognized  that  the  welfare 
of  the  individual  is  the  welfare  of  the  nation;  notwithstanding  the 
Malthusian  theory  that  the  natural  course  of  contagious  disease 
and  epidemics  should  never  be  checked,  as  they  prevent  over- 
crowding and  prove  the  rule  of  "the  survival  of  the  fittest."  If 
the  vicious,  the  pigmies,  the  deformed  and  those  otherwise  hope- 
lessly diseased  were  alone  attacked,  some  sort  of  solace  could  be 
extracted  from  the  contemplation  of  a  widespread  epidemic;  but, 
unfortunately,  there  is  no  discrimination.  When  a  contagious 
disease  makes  its  appearance,  all  are  alike  subject  to  its  fearful 
influence;  and  while  it  is  probably  true  that  the  weakest  soonest 
succumb,  yet  the  vast  number  of  the  strong  who  must  fall  in 
such  calamities  show  the  fallacy  of  assertions  of  this  kind. 

In  the  work  of  the  sanitarian,  the  general  public  is  growing 
every  day  more  and  more  interested,  and  more  in  sympathy  with 
the  movement  to  prevent  disease  and  prolong  human  life. 

THE  ENVIRONMENT   OF   MAN. 

1.  Light. — Lavoisier  announced  many  years  ago  that  without 
light,  nature  was  without  life  and  would  remain  dead  and  inanir 

(203) 


204  HYGIENE  AND   EPIDEMIOLOGY. 


Latent  of  Man. 


mate.  Moleschott  says  that  all  existing  things  are  given  life  and 
movement  by  the  light  of  the  sun.  Fazio1  refers  to  the  well 
known  example  of  exposing  to  the  sun,  in  a  white  glass  tube, 
some  water  freshly  drawn  from  the  well.  Soon  the  water  grows 
green  in  the  bottle  and  becomes  a  reservoir  of  watery  threads  and 
green  infusoriae.  These  simple  forms  of  active  life  cannot  be 
developed  outside  the  action  of  light ;  hence  the  water  of  a  deep  well, 
being  deprived  of  light,  usually  remains  uninfected  by  infusoriae, 
and  while  it  is  admitted  that  the  rays  of  the  sun  do  not  act  in  the 
same  manner  on  all  organic  bodies,  there  is  no  doubt  as  to  the 
unanimity  of  opinion  regarding  the  general  chemical  action  of  the 
rays  of  the  sun.  Special  peculiarities  of  plants  are  lost  by  depriva- 
tion of  light ;  for  instance,  perfume  bearing  plants  lose  their  odor 
when  put  in  the  dark,  and  only  regain  it  when  again  subjected  to 
the  sun.  The  experiments  of  Moleschott  have  proved,  also,  that 
light  favors  the  nutritive  functions  of  animals,  while  darkness  re- 
tards them.  Pfliiger  proved  that  even  the  bones  are  directly 
passed  through  by  the  luminous  rays,  and  Fubini  and  Ronchi 
show  that  the  exhalations  of  carbonic  acid  through  the  skin  of 
man,  as  well  as  frogs,  is  greater  in  the  light  than  in  the  dark.  It 
has  been  asserted,  too,  that  colors  are  more  vividly  produced  in 
hair  in  summer  than  in  winter.  This,  however,  does  not  seem  to 
be  borne  out  by  the  experiences  of  the  Northwestern  trappers,  who 
are  always  careful  to  secure  winter  skins,  not  only  because  of  the 
hair  being  full  grown,  but  also  because  of  the  brilliancy  of  its 
color. 

When  the  solar  spectrum  is  divided  into  its  separate  rays  it 
is  seen  that  all  rays  have  not  the  same  physical  powers.  The 
distinctively  luminous  rays,  the  yellow  and  orange,  act  directly 
upon  plants  as  well  as  animal  life.  The  experiments  of  Pleasanton 
seem  to  have  proved  that  young  plants  grow  most  luxuriantly 
under  the  influence  of  the  blue  rays. 

On  man  it  is  seen  that  the  effects  of  light  are  principally  noted 
on  the  eye,  and  through  it  on  the  nerve  centres,  thus  producing 
images  and  sensation.  Such  being  the  general  physiological  effects 
of  light,  it  may  readily  be  understood  that  light,  wrongly  regulated 
in  quantity — excessive  on  the  one  hand  or  insufficient  on  the  other — 
produces  pathological  effects.  This  is  seen  in  the  production  of 
various  diseases  of  the  eye,  such  as  the  retinitis  following  excessive 
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light  (snow-blindness),  and  extreme  dilatation  of  the  pupil,  with 
super-sensitiveness  of  the  retina  when  the  light  is  too  feebly  ad- 
mitted. While  solar  light  is  thought  best  fitted  for  the  uses  of 
man,  yet  for  the  ordinary  purposes  of  life  this  is  replaced  by  arti- 
ficial light,  produced  either  by  the  combination  of  solid,  liquid  or 
gaseous  substances — such  as  candles,  tapers,  antique  or  modern 
lamps,  lamps  for  petroleum,  illuminating  gas,  and  electric  light. 
According  to  Fazio,2  the  intensity  of  the  effect  derived  from  the 
artificial  light  is  in  the  ratio  of  the  horizontal  projection  of  its  rays 
and  the  simultaneous  action  of  the  direct  and  deflected  rays  on  the 
eye.  The  shape  of  the  cornea  and  the  focal  distance  of  sight  is 
very  much  altered  from  the  normal  standard  in  persons  who  work 
in  badly  lighted  rooms.  The  question  of  lighting  must  be  studied, 
first,  from  the  standpoint  of  illumination,  second,  the  inconvenience 
of  the  particular  artificial  light  under  consideration,  and  third,  the 
toxic  effect  of  such  light,  either  by  the  exhaustion  of  the  oyxgen 
in  the  ordinary  process  of  combustion,  or  in  the  giving  off  of 


The  first  class  of  these  lights  seems  to  have  received  but  little 
attention  during  the  past  year,  but  as  the  electric  light  becomes 
more  and  more  used  on  account  of  its  great  advantages,  its  effects 
are  beginning  to  be  studied  with  more  care.  Dr.  G.  Sous,3  in  an 
elaborate  communication  to  the  Society  of  Medicine  and  Surgery 
of  Bordeaux,  combats  the  following  proposition,  which  had  been 
raised  by  Dr.  G.  Martin:  "When  one  compares  the  ocular  acci- 
dents caused  by  the  sun  with  those  engendered  by  electricity,  one 
is  struck  by  their  great  similarity.  The  effects  of  the  sunlight, 
direct  or  reflected,  are  the  same  on  the  eyes  as  those  from  electric 
lights."  He  cites  the  well  known  observations  of  Demours  and 
Sichel,  the  former  of  whom  made  more  than  twenty  observations 
of  incomplete  amaurosis  supervening  upon  the  eclipse  of  the  sun, 
September,  1820;  and  Sichel  the  cases  of  five  persons  who  were 
attacked  with  amblyopia,  some  of  a  chronic  nature  and  others  irri- 
tated after  having  for  too  long  a  time  gazed  on  the  eclipse  of  1836. 
Between  the  time  when  the  eclipse  was  examined  and  the  com- 
mencement of  their  visual  troubles,  there  was  a  variable  period  of 
a  few  minutes  in  some  cases,  and  in  others  of  some  hours.  With 
the  subjective  symptoms  noted,  the  affected  persons  also  suffered 
from  obscurity  of  vision,  while  the  perception  of  colors  was  also 
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affected.  As  to  the  duration  of  the  malady,  it  is  impossible,  says 
Sous,  to  assign  its  limit ;  the  disease  persisted  for  months  or  years, 
and  sometimes  was  prolonged  through  life.  Its  progress  was  slow, 
and  in  fact  chronic  from  the  first  day. 

A  number  of  cases  are  cited  from  Rognetta,  Laney  and  Jaeger. 
Passons  maintains  that  all  these  accidents  may  be  produced  by  the 
electric  light,  but  in  order  to  produce  them,  it  was  necessary  to 
place  the  subject  under  the  identical  conditions.  This  was  also 
necessary  to  establish  a  comparison  between  the  direct  action  of 
solar  and  artificial  light  on  the  eye.  He  found  that  between  the 
moment  of  the  cessation  of  the  electric  light  and  the  moment  the 
disease  commenced,  there  was  a  time  tolerably  constant.  Emrys 
Jones  placed  it  at  six  to  eight  hours.  In  fact,  the  subjects  of  the 
ocular  affection  had  retired  without  suspicion  of  ocular  trouble, 
but  during  the  night  were  wakened  by  pain,  more  or  less  intense. 
The  pain,  the  photophobia,  the  blepharospasm,  were  the  prominent 
symptoms.  The  disease  became  acute,  and  rapidly  attained  its 
greatest  intensity,  lasting  for  some  days,  and  usually  terminating 
in  recovery.  It  will  be  seen,  says  Sous,  that  these  symptoms  in 
the  two  do  not  present  much  resemblance.  Their  progress,  dura- 
tion and  termination,  all  differ.  The  same  cause  could  not  give 
birth  to  phenomena  so  variable. 

The  accidents  produced  by  the  eclipses  of  the  sun  recall  the 
experiments  of  Czerny  on  insolation  of  the  retina.  Those  pro- 
duced by  the  electric  light,  on  the  contrary,  approach  those  symp- 
toms which  the  ancients  called  scrofulous  photophobia,  and  which 
savants  to-day  call  a  lesion  of  the  nerves  of  the  cornea.  The  solar 
light,  therefore,  produces  deep  affection  of  the  eye,  the  electric 
light,  superficial  affection.  This  difference  exists,  not  alone  in 
pathology,  but  also  in  the  physiological  effects. 

Georges  Martin4  has  made  a  study  of  the  electric  lighting  of 
theatres,  and  affirms  that  the  period  of  tentative  study  and  experi- 
ment has  passed,  and  that  the  electric  light  should  be  adopted  in 
all  theatres  for  the  purpose  of  preventing  destructive  fires  and  con- 
sequent loss  of  life,  if  for  no  other  purpose.  For  producing  a  bril- 
liant light  without  the  many  inconveniences  and  toxic  effects  of 
other  illuminating  agents,  nothing  is  comparable  to  electricity.  It 
is  the  ideal  theatre  light. 

The  causes  of  vitiation  by  illuminating  gas  are  three : — 

Digitized  by  LiOOQ IC 


™nt?fM^:]  HYGIENE  AND   EPIDEMIOLOGY.  207 

1.  The  gas  itself  escaping,  mingling  with  the  atmosphere, 
unconsumed. 

2.  The  transformation  by  its  combustion,  into  certain  offensive 
products, — sulphur,  ammonia  and  carbonic  acid. 

3.  The  combustion  of  sulphur  producing  vapors  of  sulphurous 
and  sulphuric  acid,  which  are  extremely  irritating.  The  ammonia 
does  not  burn,  except  with  a  very  bad  flame  or  with  Bunsen  burners, 
and  then  it  forms  the  cyanide  of  ammonium, — a  salt  volatile  and 
poisonous.  The  carbonic  acid  gas  is  not  entirely  consumed,  even 
when  the  burners  are  well  constructed,  except  in  the  Argand. 

4.  The  illuminating  gas  not  only  throws  into  the  air 
those  poisonous  fundamental  elements  of  combustion,  but  it  in- 
creases the  amount  of  carbonic  acid  present  in  the  room,  which  is 
already  an  enormous  volume  by  reason  of  the  respiration  of  the 
spectators.  Moreover,  each  burner  exhausts,  in  the  process  of 
combustion,  a  large  amount  of  the  oxygen.  Martin  quotes  the 
observations  of  Pettenkoffer,  jn  1883,  who  found  that  in  one  gal- 
lery in  a  certain  theatre,  in  about  an  hour's  time,  there  was  one 
per  cent,  increase  of  carbonic  acid  gas  during  the  use  of  illuminat- 
ing gas,  while  in  the  same  period  there  was  only  0.1  per  cent,  and 
0.96  while  electric  lights  were  used. 

The  researches  of  Renk  are  quoted,  which  were  made  in  the 
Grand  Theatre  of  Munich,  lighted  by  1400  Edison  lamps.  He 
proved  that  gas  augmented  considerably  the  proportion  of  carbonic 
acid  in  the  atmosphere,  while  electric  light  gave  no  augmentation ; 
also  that  the  heat  disengaged  by  combustion  of  gas  was  enormous, 
while  that  resulting  from  electrical  light  was  infinitesimal. 

Laurbe  demonstrated  that  the  voltaic  arc  disengages  150  to 
200  times  less  heat  than  illuminating  gas  from  burners.  Guerout 
in  his  experiments  gave  the  same  results. 

A  communication  made  to  the  Society  of  Electric  Engineers 
of  London,  by  M.  Crompton  indicated  the  results  of  his  observa- 
tions made  in  a  room  containing  311  persons.  The  room  was 
lighted  by  gas,  and  the  temperature  was  raised  in  three  hours  from 
15.5°  centigrade  to  37°.  With  the  electric  light,  the  elevation  of 
the  temperature  after  seven  hours  was  only  one  degree.  The 
quantity  of  heat  due  to  the  combustion  of  gas  was  equivalent  to 
that  which  would  result  from  the  presence  of  more  than  4000 
persons. 
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Dr.  Martin  insists  that  the  electric  light,  by  the  nature  of  its 
luminous  radiations  and  its  intensity,  is  the  only  artificial  light 
which  approaches  natural  light,  and  that,  like  the  light  of  the  sun, 
it  contains  all  the  colors  of  the  spectrum.  He  claims  that  the 
uniformity  of  the  light  in  a  room  has  been  of  great  relief  to  the 
frequenters  of  the  Theatre  Lyrique  at  Paris,  where  it  has  sup- 
planted other  lights.  By  a  proper  arrangement  of  reflectors,  the 
light  does  not  seem  intense  in  one  place  and  feeble  in  others,  but 
on  the  contrary,  is  uniform  throughout  the  room.  M.  Hartmann, 
at  the  Vienna  Medical  College,  stated  that  the  progress  made  in 
the  last  few  years  in  the  lighting  by  gas  and  electricity  had  greatly 
contributed  to  diminish  the  dangers  of  the  several  systems  of 
lighting,  and  that  these  dangers  now  depended  principally  on  Qie 
manner  in  which  the  results  of  modern  technic  science  were 
carried  out;  that  a  minute  inspection  and  constant  surveillance 
was  absolutely  necessary ;  and  that  when  either  system  was  well 
executed,  the  two  were  equivalent.  To  prevent  fires  in  theatres, 
he  thinks  that  in  the  spaces  between  the  scenes,  gas  should  be 
interdicted  and  the  adoption  of  the  electric  light  insisted  upon. 
Hydrogen  gas,  by  reason  of  its  toxic  qualities,  should  be  abso- 
lutely proscribed  for  the  lighting  of  habitations.  Its  employment 
could  be  tolerated  for  certain  industries,  provided  proper  precau- 
tions were  taken. 

Concerning  the  lighting  of  gas  burners,  an  electric  appliance 
has  lately  been  adopted  to  prevent  accidents  from  turning  on  of 
gas.5  By  a  fixture  connected  with  the  gas  jet,  a  spark  of  elec- 
tricity is  sent  across  the  gas  current  and  lights  it.  The  gas  must 
be  turned  on  by  pulling  a  chain,  which  at  the  same  time  causes 
the  spark  to  pass. 

Dr.  Ecklund,6  of  Stockholm,  in  an  article  on  poisoning  from 
illuminating  gas,  has  found  many  cases  of  intoxication  from  this 
source.  In  an  almshouse  in  the  parish  of  St.  Catherine's  in 
Stockholm,  six  pensioners  were  fatally  poisoned.  An  examination 
of  the  illuminating  gas  of  Stockholm,  showed  that  it  contained  8 
per  cent,  of  carbonic  oxide. 

The  subject  of  poisoning  by  hydrogen  gas  will  be  again 
adverted  to  under  the  heading  of  Heat. 

n.  Heat. — The  vital  processes  of  living  things  require  for 
their  perfect  action  a  certain  temperature,  nearly  constant  within 
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certain  limits,  and  varying  with  each  class.  Even  the  lower  forms 
of  life,  such  as  bacteria,  are  destroyed  by  very  low  or  very  high 
temperatures.  Dr.  Prudden,  Director  of  the  Laboratory  of  the 
Alumni  Association  of  the  New  York  College  of  Physicians,  in  an 
article  on  bacteria  in  ice,  has  given  in  substance  the  following 
summary  on  the  effects  of  low  temperatures  on  pure  cultures  of 
bacteria  suspended  in  water. 

Experiments  so  far  on  the  action  of  low  temperatures  for  long 
periods  upon  bacteria  suspended  in  water  show, — 

First,  that  a  large  number  of  bacteria  are  killed  by  freezing. 

Second,  that  the  number  killed  depends  upon  the  amount  of 
vitality  possessed  by  the  individual.  If  the  vitality  is  reduced  by 
exhaustion  of  nutriment  in  the  culture  or  drying,  a  large  number 
of  these  bacteria  will  be  killed;  while  when  the  conditions  are 
favorable  this  will  not  be  the  case. 

Third,  the  amount  of  resistance  to  destruction  depends  in  a 
great  measure  upon  species.  Some  species  are  completely  de- 
stroyed by  exposure  to  freezing  for  a  short  time.  Others  are 
capable  of  growth  after  long  exposure,  and  it  is  almost  impossible 
to  destroy  them  by  this  process.  The  typhoid  bacillus  resists 
freezing  temperature  for  a  long  period ;  and  this  is  of  special  im- 
portance with  reference  to  the  destruction  of  this  germ. 

Fourth,  the  period  of  time  in  which  low  temperature  is  kept 
up  is  very  important,  as  determining  the  number  of  bacteria  of  all 
species  which  will  be  destroyed.  It  seems  that  experiments  go  to 
show  that  after  the  first  freezing,  when  the  greatest  destruction 
occurs,  the  more  gradual  death  of  the  bacteria  follows  as  time 
goes  on.  The  limits  of  this  gradual  destruction  has  not  been 
shown. 

Fifth,  these  experiments  show  that  all  individuals  are  not 
capable  of  resisting  the  effects  of  low  temperature  equally.  In  any 
given  culture  the  resistance  of  individual  bacteria  vary  greatly. 
This  is  probably  a  result  of  massing  and  position. 

Sixth,  freezing  and  thawing  alternately  destroy  bacteria  more 
effectually  than  a  freezing  temperature  kept  up  for  some  time ;  as, 
for  instance,  if  the  freezing  temperature  be  maintained  in  water, 
and  the  water  not  allowed  to  freeze,  the  destruction  of  bacteria  will 
be  very  great.  Artificial  tests  with  bacteria  to  determine  their 
period  of  existence  are  much  more  severe  than  where  they  are 
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exposed  to  adverse  circumstances  in  rivers  and  lakes,  the  changes 
of  temperature  being  more  sudden  and  more  severe. 

Dr.  Henry  B.  Baker,7  of  the  Michigan  State  Board  of  Health, 
in  a  recently  published  abstract  of  his  researches  into  the  causation 
of  pneumonia,  finds  that  certain  meteorological  elements  are  so 
uniformly  associated  with  pneumonia  as  to  make  it  appear  that 
they  have  a  meteorological  relation  to  that  disease.  This  conclusion 
he  arrives  at  after  a  long  study  of  the  meteorological  conditions 
for  a  series  of  years,  together  with  the  varying  prevalence  of  pneu- 
monia. Among  other  things,  Dr.  Baker  believes  that  the  temperature 
of  the  air  governs,  to  a  great  degree,  the  other  meteorological  con- 
ditions, and  is  the  main  factor  to  be  taken  into  account.  The 
charts  which  he  has  constructed  show  a  very  close  relation  between 
the  average  temperature  and  sickness  from  pneumonia;  and  the 
curves  representing  sickness  from  pneumonia  follow  uniformly  at 
such  a  period  after  the  temperature  occurs,  as  to  make  it  seem 
certain  that  the  sickness  is  directly  or  indirectly  caused  by  com- 
paratively low  temperature. 

In  a  series  of  experiments  on  guinea  pigs,  Vinay8  submitted 
pathogenic  germs  to  the  temperature  of  118°  C.  The  following 
cultures  were  used: — 

1.  A  culture  of  blood  containing  bacilli  and  spores  dried  on 
linen,  flannel  and  cloth. 

2.  Part  of  the  same  culture  enclosed  in  the  extremity  of  a 
glass  pipette. 

3.  A  dried  virus  of  true  charbon  diluted  with  water  and 
dried  on  fragments  of  linen,  flannel  or  cloth. 

4.  The  same  virus  enclosed  in  a  glass  pipette. 

On  the  next  day,  some  water  was  mixed  with  these  cultures, 
and  a  cobaye  was  inoculated  with  the  contents  of  the  first  pipette, 
and  a  test  tube  of  bouillon  was  fecundated  and  a  guinea  pig  inocu- 
lated. With  the  contents  of  the  second  another  guinea  pig  was 
inoculated.  Three  inoculations  showed  that  all  the  tissues  yielded 
on  the  31st  of  January,  and  the  1st  of  February,  respectively,  all 
the  microscopic  lesions  of  the  charbon  fever.  The  fourth  cobaye 
inoculated  with  liquid  from  the  pipette  survived,  this  liquid  re- 
maining sterile.  Consequently  the  culture  exposed  to  the  heat  in 
a  liquid  state  alone,  was  destroyed.  The  four  cobayes  inoculated 
with  the  virus  of  true  charbon  all  died  in  the  ordinary  way. 
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In  his  second  experiment,  he  exposed  the  same  virus  in  like 
manner  to  a  temperature  of  130°  C,  and  in  this  experiment  of  the 
four  cobayes,  two  died.  These  were  the  ones  inoculated  with  the 
virus  dried  on  flannel  and  the  one  inoculated  with  the  virus  heated 
on  a  pipette.  MM.  Arloing  and  Cornevin9  exposed  fresh  charbon 
virus  to  air  heated  to  100°  for  twenty  minutes  and  the  same  virus, 
contained  in  a  closed  tube,  was  plunged  into  boiling  water  at  100°, 
becoming  inactive  in  about  ten  minutes.  Consequently,  it  was 
seen  that  the  action  of  hot  water  is  ten  times  as  strong  as  that  of 
hot  air,  even  at  the  same  temperature. 

After  a  long  series  of  experiments,  they  arrived  at  the  follow- 
ing conclusions,  which  were  unanimously  adopted  by  the  Soci6te 
Medico-Chirurgicale,  of  Lyons : — 

1.  The  action  of  steam  under  pressure,  is  absolutely  effica- 
cious between  112°  and  115°  C.  It  destroys  the  most  resistant 
germ  after  an  application  lasting  15  minutes. 

2.  Hot  air  and  superheated  steam  are  of  less  value ;  even  at 
130°  C.  certain  germs  escaped  their  influence  when  the  application 
of  heat  was  prolonged  for  20  minutes. 

3.  The  different  tissues  of  linen,  hemp,  cotton  and  wool, 
exposed  to  repeated  trials  of  disinfection  at  raised  temperatures 
present  gradual  losses  in  weight,  and  the  disinfecting  power  of  the 
two  forms  of  heat  is  equal.  The  consumption  resulting  from  dis- 
infection alone  is  very  little  when  the  temperature  is  not  raised 
above  two  degrees,  even  after  six  consecutive  passages  through 
the  stove. 

4.  The  only  serious  inconvenience  is  in  the  disinfection  of  the 
linen  when  it  is  soiled  by  colored  matters,  as  blood  or  faeces.  This 
inconvenience  exists  constantly.  Whatever  may  be  the  form  of 
heat  employed,  it  appears  that  as  soon  as  one  exceeds  100°  C, 
one  approaches  the  necessary  degree  for  the  destruction  of  the 
resisting  forms  of  the  micro-organisms. 

Electrical  heating  stoves10  are  being  introduced  into  France 
for  the  purpose  of  preventing  the  noxious  effect  of  the  distribution 
of  gases  set  free  in  the  air  by  the  combustion  of  coal.  The  fea- 
ture of  the  construction  of  these  stoves  is  that  the  wires  are  let 
through  apertures  formed  in  plates  of  refractory  clay  and  plum- 
bago. These  plates  are  not  enclosed,  but  are  left  exposed  so  that 
the  air   can   circulate   very  freely  through   the   aperture   where 
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it  comes  in  contact  with  the  red  hot  wire.  Wire  bobbins  are 
inserted  in  the  apertures,  each  bobbin  forming  part  of  the  elec- 
tric circuit,  and  all  being  connected  for  quantity.  The  bobbins 
are  heated  by  the  passage  of  the  current,  and  heat  the  air  as  it 
passes  over  them. 

In  connection  with  the  subject  of  carbon  mon-oxide  being 
produced  from  combustion,  Allan  Macdonald11  has  pointed  out 
that  under  certain  atmospheric  conditions,  the  carbon  mon-oxide 
was  deflected  from  the  chimney  top  and  entered  the  room  through 
the  window.  He  cites  a  case  of  sickness,  in  which  the  diagnosis 
was  extremely  difficult  until  the  physician  traced  a  defect  in  the 
flue  of  the  furnace,  and  the  connections  of  the  smoke  pipe  with  it, 
when  the  case  was  found  to  be  one  of  poisoning  from  carbon 
mon-oxide. 

Grehant,12  of  the  Paris  Academy  of  Medicine,  gave  the 
results  of  some  experiments  on  the  blood  of  animals  that  had 
been  shut  up  in  a  closed  space  with  a  stove  without  a  chimney,  in 
a  glass  chamber,  having  a  capacity  of  10  cubic  metres.  The  ani- 
mals died  in  about  an  hour  and  a  half,  and  the  necropsy  showed 
the  characteristic  signs  of  poisoning  by  carbonic  oxygen.  In  his 
opinion  movable  stoves  should  be  required,  by  regulation,  to  have 
a  connection  with  the  chimney.  Stoves  for  illuminating  gas, 
without  chimneys,  also  produced  intoxication.  A  healthy  dog  was 
shut  up  in  a  chamber  of  10  metres  capacity,  with  a  gas  stove. 
In  three  hours,  the  temperature  of  the  chamber  had  risen  from  9 
to  16.  Two  hours  after  the  introduction  of  the  animal,  a  second 
extraction  of  gas  from  the  arterial  blood  gave  34.4  carbonic  acid  and 
12.4  of  oxygen.  Seven  hours  afterward,  the  same  examination 
gave  the  same  volume  of  carbonic  acid,  but  only  10.6  of  oxygen. 

M.  Grehant's  views  meet  with  favor  by  the  Editor  of  the 
Boston  Medical  and  Surgical  Journal,  who  states  that  "one  gas 
stove  consumes  more  oxygen  than  a  dozen  men.  These  stoves 
are  made  both  with  and  without  stove-pipes  for  connection  with  a 
chimney,  and  they  can  be  used  in  rooms  having  no  connection 
with  a  chimney.  TheiT  effect  upon  the  air  is  bad  enough  in  either 
case  and  in  the  latter  positively  dangerous.  A  certain  firm  in  one  of 
our  cities,  advertising  such  stoves,  states  as  one  of  their  advantages, 
that  they  can  be  used  either  with  or  without  the  stove-pipe  con- 
nection.    To  us,  the  possibility  of  using  such  stoves  without  the 
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stove-pipe  connection  should  be  reason  enough  for  condemning 
them." 

In  connection  with  the  subject  of  heat,  we  make  the  following 
extract  from  Dr.  Parson's  Annual  Report  of  the  Medical  Officer 
of  the  Local  Government  Board  for  1884, — as  summarized  in  the 
Medical  Chronicle: — 

u  1.  Experiments  on  the  penetrating  power  of  dry  heat  and 
of  steam  showed  that  dry  heat  penetrates  very  slowly  into  bulky 
and  badly  conducting  articles,  as  of  bedding  and  clothing;  the 
time  commonly  allowed  for  the  disinfection  of  such  articles  being 
insufficient  to  allow  an  adequate  degree  of  heat  to  penetrate  into 
the  interior. 

2.  Steam  penetrates  far  more  rapidly  than  dry  heat,  and  its 
penetration  may  be  aided  by  employing  it  under  pressure,  the 
pressure  being  relaxed  from  time  to  time  so  as  to  disperse  the  cold 
air  in  the  interstices  of  the  material.  In  hot  air  the  penetration 
of  air  is  aided  by  the  admixture  of  steam,  but  hot,  moist  air  did  not 
have  a  greater  destructive  effect  upon  spores  of  anthrax  bacilli 
than  dry  heat. 

3.  Scorching  begins  to  occur  at  different  temperatures  with 
different  materials,  white  wool  being  soonest  affected.  It  is  espe- 
cially apt  to  occur  where  the  heat  is  in  the  radiant  form.  To  avoid 
risk  of  scorching,  the  heat  should  not  be  allowed  to  exceed  much 
250°  F.,  and  even  this  temperature  is  too  high  for  white  woolen 
articles. 

4.  By  a  heat  of  212°  and  upwards,  whether  dry  or  moist, 
many  kinds  of  stains  are  fixed  in  fabrics  so  that  they  will  not  wash 
out.  This  is  a  serious  obstacle  in  the  way  of  employment  of  heat 
for  the  disinfection  previous  to  washing  of  linen,  etc.,  soiled  by  the 
discharges  of  the  sick. 

5.  Steam  disinfection  is  inapplicable  in  the  case  of  leather,  or 
of  articles  which  will  not  bear  wetting.  It  causes  a  certain  amount 
of  shrinkage  in  textile  materials,  about  as  much  as  an  ordinary 
washing.  The  wetting  effect  of  the  steam  may  be  diminished  by 
surrounding  the  chamber  with  a  jacket  containing  steam  at  a  higher 
pressure,  so  as  to  superheat  the  steam  in  the  chamber. 

6.  For  articles  that  will  stand  it,  washing  in  boiling  water 
(with  due  precaution  against  re-infection)  may  be  relied  on  as  an 
efficient  means  of  disinfection.    It  is  necessary,  however,  that  before 
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boiling,  the  grosser  dirt  should  be  removed  by  a  preliminary  soak- 
ing in  cold  water.  This  should  be  done  before  the  linen  leaves 
the  infected  place. 

7.  The  objects  for  which  disinfection  by  dry  heat  or  steam  is 
especially  applicable,  are  such  as  will  not  bear  boiling  in  water, 
e.g.,  bedding,  blankets,  carpets  and  cloth  clothes  generally. 

8.  The  most  important  requisites  of  a  good  apparatus  for  dis- 
infection by  heat  are  (a)  that  the  temperature  in  the  interior  shall 
be  uniformly  distributed;  (6)  that  it  shall  be  capable  of  being 
maintained  constant  for  the  time  during  which  the  operation 
extends;  and  (c)  that  there  shall  be  some  trustworthy  indication 
as  to  the  actual  temperature  of  the  interior  at  any  given  moment. 
Unless  these  conditions  be  fulfilled,  there  is  risk,  on  the  one  hand, 
that  articles  exposed  to  heat  may  be  scorched,  or  on  the  other  hand, 
that  through  anxiety  to  avoid  such  an  accident,  the  opposite  error 
may  be  incurred,  and  that  the  articles  may  not  be  sufficiently  heated 
to  insure  their  disinfection. 

9.  In  dry  heat  chambers,  the  requirement  (a)  is  often  very  far 
from  being  fulfilled,  the  temperature  in  different  parts  of  the 
chamber  varying  sometimes  by  as  much  as  100.°  This  is  especially 
the  case  in  apparatus  heated  by  the  direct  application  of  heat  to 
the  floor  or  sides  of  the  chamber.  The  distribution  of  temperature 
is  more  uniform  in  proportion  as  the  source  of  heat  is  removed  from 
the  chamber,  so  that  the  latter  is  heated  by  currents  of  hot  air 
rather  than  by  radiation. 

10.  In  chambers  heated  by  gas,  when  once  the  required 
temperature  has  been  attained,  but  little  attention  is  required  to 
maintain  it  uniform  and  in  the  best  made  apparatus  that  is  auto- 
matically performed  by  a  thermo-regulator.  On  the  other  hand, 
in  apparatus  heated  by  coal  or  coke,  the  temperature  tends  to  vary, 
and  can  only  be  maintained  uniform  by  constant  attention  on  the 
part  of  the  stoker. 

11.  In  very  few  hot-air  chambers  did  the  thermometer  with 
which  the  apparatus  was  provided  afford  a  trustworthy  indication 
of  the  temperature  of  the  interior;  in  some  instances  there  was  an 
error  of  as  much  as  100°  F.  This  is  due  to  the  thermometer,  for 
reasons  of  safety  and  accessibility,  being  placed  in  the  coolest  part 
of  the  chamber;  and  to  the  bulb  being  enclosed  for.  protection  in 
a  metal  tube  which  screens  it  from  the  full  access  of  heat.     The 
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difficulty  may  be  overcome  by  using,  instead  of  a  thermometer,  a 
pyrometer  actuated  by  a  metal  rod  extending  across  the  interior  of 
the  chamber. 

12.  In  steam  apparatus  the  three  requirements  above  mentioned 
are  all  satisfactorily  met,  and  for  this  reason,  as  well  as  on  account 
of  the  greater  rapidity  and  certainty  of  action  of  steam,  steam 
chambers  are  in  my  opinion  greatly  preferable  to  those  in  which 
dry  heat  is  employed. 

13.  Without  wishing  to  give  the  preference  to  one  maker  over 
another,  I  may  mention  that  of  the  apparatus  heated  by  coal, 
Bradford's  newer  machine ;  of  those  heated  by  gas,  the  Notting- 
ham self-regulating  disinfecting  apparatus;  and  of  those  employing 
steam,  Lyon's  patent  steam  disinfector,  in  my  experiments  gave 
the  best  results  of  any  in  their  respective  classes. 

14.  It  is  important  that  the  arrangement  of  the  apparatus,  the 
method  of  working,  and  the  mode  of  conveyance  to  and  fro  should 
be  such  as  to  obviate  risk  of  articles  which  have  been  submitted 
to  disinfection  coming  into  contact  with  those  which  are  infected." 

Experiments  on  the  action  of  heat  as  destructive  of  bacteria, 
during  the  year,  have  resulted  in  the  following  conclusions: — 

"1.  Bacteria  free  from  spores  cannot  withstand  an  exposure 
of  one  and  a  half  hours  to  a  temperature  a  little  over  212°  F.  in 
hot  air. 

2.  Spores  of  mildews  require  for  destruction  a  temperature  of 
230°-239°  F.  for  an  hour  and  a  half. 

3.  Spores  of  bacilli  are  only  destroyed  by  remaining  three 
hours  in  hot  air  at  284°  F. 

4.  In  hot  air  the  temperature  penetrates  so  slowly  into  articles 
to  be  disinfected  that  after  three  or  four  hours'  heating  to  284°  F., 
articles  of  moderate  dimensions, — e.g.,  small  bundles  of  clothes, 
pillows,  etc.,  are  not  disinfected. 

5.  By  the  heating  for  three  hours  to  284°  F.,  necessary  for 
the  disinfection  of  such  objects  most  materials  are  more  or  less 
injured. 

The  result  obtained  with  steam  were  strikingly  superior  to 
those  with  dry  heat.  It  was  shown  that  an  exposure  of  five 
minutes  to  steam  at  212°  F.,  was  sufficient  to  kill  the  spores  of 
the  anthrax  bacilli,  and  one  of  fifteen  minutes  to  kill  those  of  the 
bacilli  contained  in  garden  earth.     Moreover,  the  penetration  of 


Digitized  by  LiOOQ IC 


216  HYGIENE  AND  EPIDEMIOLOGY.  ffiltSrSK 

the  heat  into  articles  exposed  to  steam  took  place  far  more  quickly 
than  into  the  same  articles  when  exposed  to  dry  heat. 

Effects  of  Heat  on  the  Human  Body.— In  the  consideration 
of  the  effects  of  heat  upon  the  human  body,  we  must  take  into 
account  the  production  of  caloric  by  the  chemico-physical  force  of 
the  body  itself,  which  modify  the  effects  of  the  environment;  and 
these  modifications  must  be  studied  in  the  changes  produced  in 
pulmonary  respiration  and  cutaneous  radiation  and  transpiration. 
This  will  be  adverted  to  under  the  heading  of  air.  The  direct 
effects  of  the  heat  of  the  sun  upon  the  human  body  are  best  seen 
in  the  frequent  cases  of  sunstroke  among  the  French  and  English 
troops  in  Africa  and  India. 

In  an  article  entitled  "  Heat  Stroke  in  India,"  by  John  An- 
derson,13 the  following  division,  embracing  the  various  forms  of 
the  disease,  are  given : — 

(1)  Ardent  fever;  (2)  heat  apoplexy;  (3)  sunstroke. 

He  says:  "Such  a  classification  seems  to  me  more  fully  in 
accordance  with  the  deviation  from  the  normal  temperature  of  the 
blood ;  the  effect  varying  not  only  in  relation  to  the  ^height  of  the 
temperature  reached,  but  also  in  relation  to  the  rapidity  with 
which  it  is  reached."  He  goes  on  to  say:  "By  ardent  fever  I 
mean  a  non-specific  continued  form  of  fever,  of  comparatively  short 
duration,  resulting  from  exposure  to  heat. 

"  Heat  apoplexy  is  a  heat  fever,  with  a  high  temperature,  con- 
tracted pupils,  cyanosis,  loss  of  consciousness  and  a  marked  ten- 
dency to  death  by  asphyxia.  It  more  commonly  results  from  the 
indirect  effects  of  solar  heat,  or  radiated  heat,  and  usually  occurs 
at  night,  in  dwellings  or  in  crowded  tents. 

"  Sunstroke  is  a  form  of  heat  fever,  with  a  very  high  tempera- 
ture, contracted  pupils,  rapid  loss  of  consciousness,  and  frequently 
attended  with  convulsions  indicative  of  perverted  action  and 
exhaustion  of  the  nerve  centres." 

With  regard  to  the  prophylactic  measures  of  treatment  he 
toys: — 

"  People  who  live,  and  soldiers  who  serve,  in  hot  climates 
cannot  get  rid  of  heat ;  but  they  can  do  much  to  modify  it  by  living 
in  well  ventilated  rooms,  with  a  suitable  proportion  of  cubic  space 
and  superficial  area  for  each  occupant.  They  can  make  the  still 
air  move  by  means  of  fans  or  punkahs.     They  can  be  temperate 
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both  in  eating  and  in  drinking.  Most  particularly  they  can  abstain 
from  alcohol,  or  take  it  only  sparingly,  and  well  diluted  with 
water,  for  alcohol  has  a  powerful  deleterious  influence  because  (1) 
it  increases  portal  congestion,  and  (2)  it  has  a  great  attraction  for 
water.  They  can  clothe  in  garments  that  are  light  both  in  color 
and  in  weight  and  are  loose  enough  to  admit  of  the  freest  respira- 
tory movements." 

In  the  debate  on  the  papers,  Deputy-Inspector-General  W. 
H.  Lloyd  made  the  following  remarks: — 

"Heat  stroke  is  not  ordinarily  a  frequent  disease, in  the 
British  Navy ;  but  there  is  a  yearly  percentage  of  death  from  this 
cause,  and  ninety  per  cent,  of  these  cases  occur  in  the-  Red  Sea,  on 
ships  passing  through  the  excessive  high  temperature  usual  in  this 
region  at  certain  seasons.  These  cases  are  almost  without  excep- 
tion cooks,  saloon  stewards  or  bakers,  and  occasionally  stokers ; 
rarely  is  a  blue  jacket,  or  a  man  working  on  deck,  a  victim.  The 
classes  mentioned  generally  spend  much  of  their  time  in  close, 
ill-ventilated,  hot  places,  and  are  often  addicted  to  unwholesome 
living  and  alcoholic  excess.  They  are  generally  a  flabby  and 
etiolated  class,  and  are  rarely  in  a  high  condition  of  health." 

Surgeon-Major  Langridge,  during  the  debate,  said : — 

"  While  in  India  I  had  some  experience  in  the  injection  of 
the  neutral  sulphate  of  quinine.  My  cases  were  not  those  of  sun- 
stroke, but  of  very  severe  cases  of  remittent  fever,  accompanied  by 
extreme  high  temperature.  Ordinary  remedies,  including  the 
administration  of  large  doses  of  quinine  internally,  failed  to  reduce 
this  to  any  extent.  Hypodermic  injections,  three  or  four  times 
daily,  were  then  adopted,  with  great  success ;  and  in  no  case  was 
there  a  more  severe  after-symptom  than  the  occurrence  of  a  slight 
local  induration." 

Dr.  T.  H.  Sherwood,  Medical  Examiner  U.  S.  Pension  Bureau 
at  Washington,  D.C.,  said: — 

"I  have  had  the  opportunity  in  the  Pension  Bureau  with 
which  I  am  connected  to  study  the  after-history  of  these  cases,  and 
in  the  great  majority  of  them  have  found  that  the  heart  is  involved, 
and  that  we  have  hypertrophy,  dilatation,  and  sometimes  valvular 
disease." 

Dr.  Anderson,  in  closing  the  debate,  said : — 

"I  should  like  to  say,  in  reply  to  Dr.  Wood's  remarks,  that  I 
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regard  it  as  a  matter  of  course  that  no  means  of  reducing  body 
heat,  such  as  ice  and  cold  affusion,  should  be  neglected :  but  I  es- 
pecially drew  attention  to  the  subcutaneous  use  of  quinine  because 
it  is  both  the  most  powerful  and  the  most  rapid  agent  for  this  pur- 
pose with  which  I  am  acquainted.  To  antipyrin  and  antifebrin  I 
have  referred  but  very  briefly,  because  I  have  no  experience  of 
these  agents  in  these  cases.  Referring  to  the  blood-letting  men- 
tioned by  another  speaker,  I  may  remark  that  such  practice  was  at 
one  time  very  general  in  India,  and  the  resulting  mortality  was  so 
great  that  it  was  given  up." 

From  an  article  entitled  "  De  PAcclimation  des  Europfens  dans 
les  Pays  Chauds,"  by  Dr.  Treille,14  the  following  summary  of  the 
effects  of  heat  in  hot  countries  is  given: — 

1.  Augmentation  of  pressure  in  the  portal  system,  predispo- 
sing to  congestions  of  the  liver. 

2.  Augmentation  of  the  volume  of  blood  in  the  general  cir- 
culation, characterized  by  vascular  plethora,  dilatation  of  capillaries 
(cutaneous,  visceral  and  hydremic  veniosityof  the  ancient  authors),  ac- 
celeration and  amplitude  of  the  pulse  at  the  beginning  of  acclimation. 

3.  Tendency  to  anaemia  by  rupture  of  the  connection  between 
the  globules  and  the  serum  (serous-anaemia). 

Finally,  in  spite  of  the  over-activity  of  the  sudorific  function, 
the  elevation  of  the  tension  of  vapor  in  the  atmosphere  of  the  para- 
equatorial  countries  is  opposed  to  a  complete  evaporation  of  the 
perspiration.  The  evaporating  power  often  falls  to  the  minimum  ; 
the  perspiration  collects  in  small  innumerable  drops  over  the  body, 
is  retained  and  flows  along  the  integuments.  From  that  time 
cooling  of  the  body  is  defective,  and  there  is  direct  tendency  to  hy- 
perthermia. The  temperature  of  the  European  under  the  tropics, 
at  the  beginning  of  the  sojourn,  is  more  elevated  by  about  |  degree 
centigrade.     (Davy,  Battray,  Jousset,  Naval  Surgeons.) 

The  author  gives  the  following  conclusions : — 

(1)  Vapor  of  water  has  a  strong  tension  and  occupies  an  im- 
portant part  in  the  total  barometic  pressure,  and  the  more  the  over- 
tension  of  the  dry  air  is  lowered  the  more  the  oxygen  is  diminished, 
which  results  in  the  tropical  anaemia. 

(2)  Pulmonary  exhalation  and  cutaneous  evaporizing  power  is 
concurrently  lower  in  warm  countries ;  hence  hydxaemia,  plethora, 
retention  of  caloric  with  tendency  to  morbid  hyperthermia. 
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(3)  Augmentation  of  general  pressure  which  takes  place  in 
the  European  during  the  first  months  of  his  sojourn  under  the 
tropics,  notably  during  the  winter  season,  determines  venous  dila- 
tion, congestion  of  the  abdominal  viscera,  polycholia,  and  some- 
times intestinal  fluxes. 

(4)  Finally,  under  the  influence  of  the  exuded  perspiration, 
two  phenomena  are  produced:  (a)  an  increased  quantity  of  chlo- 
ride of  sodium  is  eliminated  by  the  skin,  hydrochloric  acid  dimin- 
ishes in  the  gastric  juice,  and  the  latter  becomes  insufficient ;  (b) 
on  the  other  hand,  under  the  influence  of  abuses  of  ingested 
liquids,  the  muscular  wall  of  the  stomach  is  weakened,  and  be- 
comes distended;  these  two  circumstances  combined  determine 
gastro-intestinal  dyspepsia. 

As  a  prophylactic  for  the  resident  in  these  hot  countries,  he 
recommends  that,  among  other  things,  "  alimentation  and  dressing 
must  be  based  upon  the  necessity  of  reducing  to  the  required  min- 
imum the  ration  of  liquids,  and  to  facilitate  evaporation.  The 
occupation  of  the  European  in  the  inter-tropical  countries,  and 
particularly  equatorial  regions,  must  be  regulated  in  such  a 
manner  as  not  to  expose  him  to  the  sun  between  11  o'clock  in  the 
morning  and  half  past  3  in  the  afternoon ;  and  in  no  case  should 
he  be  given  the  work  of  cultivation  of  the  soil.  The  rdle  of  the 
European  who  has  emigrated  to  the  warm  countries  must  be  to 
direct,  and  not  to  make  with  his  own  hands  an  agricultural  demon- 
stration for  which  he  would  not  have  sufficient  physiological 
resistance." 

III.  Electricity. — Recent  literature  on  this  subject  is  not 
abundant.  There  are  few  separate  references  to  its  influence  upon 
health  during  the  period  covered  by  this  issue  of  the  Annual,  ex- 
cept such  as  have  been  mentioned  under  the  topic  of  Light. 

The  commission  appointed  by  the  New  York  Legislature  to 
investigate  the  most  humane  and  practical  method  of  carrying  into 
effect  sentence  of  death  in  capital  cases,  reported  that  the  present 
method  of  inflicting  the  death  penalty  (hanging)  should  be  abolished, 
and,  as  a  substitute,  that  a  current  of  electricity,  of  sufficient  inten- 
sity to  destroy  life  instantaneously,  be  passed  through  the  body  of 
the  convict.  Dr.  George  E.  Fell,  of  Buffalo,  made  a  number  of 
experiments  with  electricity  on  dogs  in  July,  1887,  and  demon- 
strated not  only  that  electricity  was  perhaps  the  speediest  mode  of 
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death  known,  but  that  if  the  current  used  was  sufficiently  powerful, 
attempts  at  resuscitation  in  the  case  of  a  criminal  executed  by 
electricity  would  fail.  Professor  Elihu  Thompson,  of  Lynn,  Mass., 
writes  the  commission  that  the  strength  of  the  current  which  will 
produce  death  depends  largely  upon  the  nature  of  its  source,  and 
upon  the  direction  of  its  passage  through  the  body,  and  besides, 
varies  greatly  with  the  peculiar  individual  constitution  of  the  sub- 
ject. In  most  cases  death  seems  to  be  the  result  of  nerve  exhaus- 
tion and  asphyxia.  In  others  it  may  be  due  to  a  rupture  of  the 
blood-vessels  or  injury  to  the  valves  of  the  heart  as  a  consequence 
of  violent  contraction  under  the  enormous  stimulus  of  powerful 
currents.  Broken  or  interrupted  currents  or  alternating  currents, 
the  waves  of  which  are  abrupt  in  character,  are  without  doubt  the 
most  powerful  in  injurious  effects  upon  the  animal  system."  The 
most  certain  way  to  produce  death  "  would  be  to  pass  the  current 
down  the  spinal  cord  from  the  crown  of  the  head,  as  by  the  sudden 
application  of  wet  surfaces  or  sponges.  The  result  would  be,  I 
think,  with  a  sufficiently  strong  current  of  the  proper  character,  a 
painless  extinction  of  all  the  faculties." 

The  well  known  inventor,  Mr.  Thomas  A.  Edison,  wrote  the 
Commission  that  in  his  opinion  "  the  most  suitable  apparatus  for 
the  purpose  is  that  class  of  dynamo-electric  machinery  which  em- 
ploys intermittent  currents.  The  most  effective  of  these  are  known 
as  alternating  machines.  The  passage  of  the  current  from  these 
machines  through  the  human  body,  even  by  the  slightest  contact, 
produce  instantaneous  death." 

It  is  to  the  therapeutists,  however,  rather  than  the  hygienists 
and  publicists,  that  the  interest  in  electricity  for  medical  purposes 
centres.  It  is  well  known  that  the  body  offers  considerable  re- 
sistance to  the  passage  of  the  electric  current  in  certain  instances, 
and  that  there  is  a  great  variation  in  this  resistance  in  different 
individuals.  Charcot  demonstrated  that  the  resistance  to  electric 
currents  was  constantly  lessened  in  certain  cardiac  affections  and 
in  Graves'  disease.  The  experiments  of  Charcot  have  been  re- 
peated and  elaborated  by  Wolfenden.15  "  He  tested  the  resistance 
in  fifty  healthy  persons,  and  found  it  between  4000  and  5000  ohms 
with  a  current  of  15  volts.  In  eighteen  cases  of  undoubted 
Graves9  disease  he  found  this  resistance  to  vary  between  500  and 
1500  ohms.     In  eight  of  these  it  was  1000  or  less.     This  fully 
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corroborates  Charcot's  operations.  In  ordinary  goitre  the  re- 
sistance is  not  lessened,  but  was  found  to  vary  between  5000  and 
6000  ohms.  In  one  case  of  malignant  disease  of  the  thyroid  it 
was  found  to  be  8000.  In  some  cases  of  hemiplegia  it  varied 
from  1300  to  4000 ;  in  the  same  number  of  cases  of  epilepsy  from 
1000  to  4000;  in  three  cases  of  cerebral  softening  it  was  3000; 
in  two  cases  of  paraplegia  it  averaged  3000;  in  one  case  of  general 
paralysis  6500 ;  in  one  case  of  infantile  paralysis  2600 ;  in  a  case 
of  hystero-epilepsy  1600  ohms;  and  in  one  case  of  chorea  in  an 
adult  it  was  350.  Dr.  Wolfenden  further  noticed  that  a  current 
of  only  two  or  three  volts  would  in  Graves'  disease  produce 
marked  deflection  of  the  galvanometer  needle:  with  such  a  current 
no  deflection  would  occur  in  health.  The  bodily  resistance  is 
therefore  almost  nothing  in  this  disease.  Dr.  Wolfenden  can  offer 
no  explanation  of  these  changes. 

The  general  effect  of  electric  environment  has  been  well 
studied  by  Professor  Fazio,16  who,  after  referring  to  the  general 
fact  that  there  is  no  phenomenon  in  nature  which  is  not  preceded 
or  followed  by  electric  manifestations  capable  of  being  detected  by 
delicate  appliances,  states,  following  Gray  Lussac  and  Biot,  that  in 
fair  weather  the  atmosphere  is  positively  electrified,  and  that  the 
soil  and  all  bodies  on  it  are  negatively  electrified.  Curious  ex- 
periments are  cited  by  Fazio  to  discover  the  relative  degree  of 
electric  tension  at  different  periods  of  the  day.  Those  of  Prof. 
Turley,  of  Worcester,  are  cited,  in  which  it  is  stated  that  the  first 
minimum  of  electric  tension  is  at  sunrise,  while  the  maximum  is 
at  8  o'clock  in  the  morning.  The  second  minimum  occurs  at  3  or 
4  o'clock  in  the  afternoon,  and  the  maximum  tension  at  8  o'clock. 
The  relative  humidity  of  the  air  has  an  important  influence  on  the 
electric  tension,  which  also  varies  according  to  whether  the  weather 
is  fair  or  cloudy. 

The  temperature  of  the  atmosphere  has  much  to  do  with  the 
direction  of  electric  currents.  Thus,  in  summer  electricity  is  con- 
veyed from  the  earth  to  the  clouds  in  ascending  currents ;  in  winter 
it  remains  concentrated  near  the  earth  in  the  lower  strata  of  the 
atmosphere. — [Fazio.] 

Experiments  on  sea  torpedoes,  electric  fish,  and  other  ani- 
mals, seem  to  show  that  single  electric  currents  are  developed  in 
the  organism,  in  nerves,  muscles,  and  glands,  and  that  the  human 
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organism  is  also  capable  of  electric  discharges  under  certain  cir- 
cumstances. 

Electricity  developed  in  the  human  organism  in  a  state  of 
health  is  generally  positive.  The  point  of  therapeutical  value  in 
connection  with  electrical  therapeutics  is  found  in  the  fact  that 
electricity  almost  entirely  disappears  in  rheumatism.  That  there 
is  a  certain  relation  between  the  state  of  the  atmospheric  elec- 
tricity and  the  progress  of  certain  epidemics  has  been  known  for 
a  considerable  period,  but  little  progress  has  been  made  in  deter- 
mining it  with  accuracy;  but  recent  experiments  seem  to  show 
that  bacteria  are  destroyed  in  cultures  by  the  passage  of  currents 
of  electricity  through  the  media.  Hence  the  popular  belief  in  the 
purification  of  the  air  after  electrical  storms  has  a  scientific  basis. 

IV.  Air. — By  some  experiments  by  MM.  Cad6ac  and  Malet 
on  the  transmission  of  infectious  maladies  by  the  expired  air  in 
cases  of  charbon  and  rot  in  sheep,  the  conclusion  was  reached 
that  the  fever  of  charbon  was  not  transmissible  by  the  expired  air, 
but  that  water  obtained  by  condensing  the  vapor  of  expired  air 
from  animals  suffering  from  the  rot  inoculated  into  healthy  animals 
did  not  in  a  single  case  transmit  the  disease.  When  animals  suf- 
fering from  the  rot  were  placed  at  a  distance  of  50  centimetres 
from  animals  suffering  from  acute  catarrh  of  the  larynx,  they  did  not 
contract  the  disease.  Thirty  animals  which  were  made  to  inhale 
from  three  to  ten  hours  the  air  expired  by  nine  diseased  ones, 
remained  healthy,  even  when  they  were  separated  at  a  distance  of 
eighty  centimetres.  As  to  the  conditions  affecting  distribution  of 
micro-organisms  in  the  atmosphere,  Dr.  Percy  Frankland18  cites 
Hesse's  experiments,  which  show  the  rapid  gravitation  of  organ- 
isms in  comparatively  still  air,  and  the  more  rapid  gravitation  of 
bacterial  organisms  than  mould  organisms.  With  reference  to  sea 
air,  experiments  showed  that  the  maximum  distance  to  which, 
under  ordinary  circumstances,  micro-organisms  can  be  transported 
across  the  sea,  is  between  70  and  120  nautical  miles.  The  ques- 
tion of  gravitation  of  germs  has  a  practical  importance  in  the  ven- 
tilation of  houses  and  public  edifices,  especially  those  that  are 
furnace-heated,  where  too  frequently  the  air  from  the  flues  is 
taken  directly  from  the  cellar  in  which  there  may  be  several  more 
or  less  objectionable  sewer  connections.19  Dr.  D.  F.  Lincoln,  in  a 
report  on  School  Hygiene,  remarks: — 
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44  There  is  much  carelessness  about  the  source  of  air  which  is 

drawn  into  furnaces  for  heating,  and  sent  up  into  rooms 

Bad  air,  malarial  air,  is  known  to  settle  upon  the  ground  in  many 
cases.  The  ground-level  is  less  reached  by  the  renovating  breezes 
than  higher  levels.  As  a  rule,  openings  for  drawing  the  outer 
air  into  the  heaters  had  better  be  at  points  above  the  children's 
heads,  and  covered  with  wire  netting." 

44  It  cannot  be  too  often  repeated  that  the  purity  of  cellar  air 
lies  at  the  foundation  of  the  purity  of  house  air." 

In  a  paper  read  by  Dr.  Theodore  Williams,21  at  a  meeting  of 
the  Hospital  Association,  April  23, 1887,  he  said  that  his  attention 
having  been  directed  to  the  varying  impurity  of  hospital  atmos- 
phere, the  results  of  his  analysis  showed  that  with  an  insufficient 
cubic  space  came  first  an  increase  in  carbon  dioxide,  then  an  in- 
crease in  organic  matter.     He  gave  the  following  conclusions : — 

1.  That  to  maintain  the  proper  standard  of  purity  in  a  hos- 
pital atmosphere  in  this  climate  [England],  some  form  of  artificial 
ventilation,  combined  with  warming  the  air,  is  necessary. 

2.  That  no  system  which  does  not  provide  for  a  change  of  air 
at  least  three  times  an  hour,  beyond  the  extraction  by  fire-places, 
should  be  adopted. 

3.  That  if  extraction  by  heat  is  used,  it  is  of  the  utmost  im- 
portance that  the  temperature  of  the  extracting  shaft  should  be 
maintained  as  thoroughly  in  summer  as  in  winter. 

4.  That  the  water-closets  and  slop-sinks  of  a  hospital  should 
be  ventilated  separately  from  the  wards  and  corridors. 

A  case  of  death  from  overcrowding  is  reported  in  which  the 
patient  was  taken  sick  in  the  morning  and  a  physician  called  at 
noon.  He  found  the  atmosphere  of  the  room  overpowering.  The 
house  contained  four  small  rooms,  in  which  were  lodged  eleven 
persons.  The  room  which  the  patient  occupied  contained  a  cubic 
space  of  842  feet.  Seven  persons  slept  in  the  room  and  the  jury 
found  a  verdict  that  the  deceased  died  from  asphyxia,  caused  by 
overcrowding. 

Regarding  the  influence  of  air  in  the  causation  of  disease,  Dr. 
Russell22  has  established  by  a  large  body  of  statistics  the  fact  that 
house  accommodation  is  much  the  greatest  factor  in  determining 
the  death  rate ;  that  the  greater  the  number  of  persons  living  in 
one  room,  the  more  limited  the  air  space,  the  more  impure  the  air, 
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the  higher  the  death  rate.  The  conclusions  arrived  at  by  Dr. 
Henderson,23  from  a  study  of  Dr.  Russell's  pamphlet,  is  that  our 
common  diseases  are  dependent  for  their  existence  upon  causes 
which  are  material ;  that  this  material  is  present  in  large  quantity 
in  the  air  of  crowded  dwellings,  and  occasions  the  prevalence  of 
these  diseases  in  such  localities.  Notwithstanding  the  experiments 
of  Cadeac  and  Malet,  Dr.  Henderson24  concludes  that  air  germs 
may  "  normally  traverse  the  pulmonary  membrane,  and  pass  alive 
into  the  blood.  If  they  do  not,  it  must  be  due  to  one  of  two 
causes,— either  that  these  hardy,  oiganized  particles  are  killed  by 
contact  with,  or  in  the  act  of  passing  through  a  thin  membrane,  or 
that  they  are  too  large  to  permeate  its  pores.  We  know  that  they 
are  exceedingly  minute.  Dr.  Burdon  Sanderson  proved  that  when 
suspended  in  a  fluid  (where  we  may  suppose  they  are  somewhat 
larger  than  in  air  from  imbibing  moisture)  they  can  pass  through 
all  kind  of  filters  except  one  of  unglazed  porcelain." 

Professors  Carnelly,  Haldane,  and  Anderson26  reported  at  the 
Royal  Society  of  London  some  interesting  investigations  on  car- 
bonic acid  organic  matter,  and  micro-organisms  in  air,  especially 
of  dwellings  and  schools.  The  following  deductions  were  drawn 
by  the  authors  from  the  results  of  numerous  and  careful  ex- 
periments : — 

"  1.  As  we  pass  from  four-roomed  and  upward  to  three,  two, 
or  one-roomed  houses,  not  only  does  the  air  become  more  and 
more  impure  as  indicated  by  the  increase  in  the  carbonic  acid  and 
organic  matter,  but  more  especially  of  the  micro-organisms,  but 
there  is  a  corresponding  and  similar  increase  in  the  death-rate, 
together  with  a  marked  lowering  of  the  mean  age  at  death. 

"  2.  The  rapid  increase  in  the  death-rate  as  we  pass  from  four 
to  one-roomed  houses  is  by  far  the  most  marked  in  children  under 
five;  the  death-rate  among  these  young  children  in  one-roomed 
houses  is  nearly  four  times  as  great  as  in  four-roomed  houses, 
whereas  the  general  death-rate  is  not  quite  twice  as  great;  further, 
although  there  is  still  a  marked  increase  in  the  death-rate  for  all 
above  five  years  of  age  in  the  smaller  houses,  yet  this  increase  is 
comparatively  small  and  is  not  evident  unless  the  deaths  in  the 
infirmary  and  poor  houses  be  included  in  the  one  and  two-roomed 
houses." 

Dr.  A.  T,  Dobrotvorski  has  published  observations  on  the 
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character  of  the  air  in  the  holds  of  Russian  men-of-war.  "In  the 
bilges  of  the  Peter  the  Great,  the  largest  vessel  in  the  Russian  Navy, 
the  moisture  was  found  to  be  89.5  per  cent.,  the  C02  4.6  per  1000, 
the  free  ammonia  0.026  milligramme  per  1000  litres,  and  the 
albuminoid  ammonia  0.246  milligramme.  The  highest  estimate 
of  C02  were  in  frigates  and  floating  batteries,  the  lowest  in  clipper 
ships.  In  the  engine-room  of  the  Admiral  Spiridoff,  an  iron 
frigate  built  in  1868,  the  C02  was  found  to  be  as  high  as  8.22 
parts  per  1000.  The  ammonia  found  varied  a  great  deal,  being, 
however,  only  slightly  higher  in  the  frigates  and  batteries  than  in 
clipper-built  vessels,  and  bearing  little  relation  to  the  quantity  of 
C02 ;  thus  in  the  bilges  of  the  Peter  the  Great  the  albuminoid 
ammonia  was  0.246  milligramme  per  1000  litres,  in  the  engine- 
room  of  the  Admiral  Sjriridoff  0.154  milligramme,  while  in  a 
part  of  the  floating  battery  Pervenets,  where  the  C02  was  only  2.37 
per  1000,  the  albuminoid  ammonia  was  0.564  milligramme  per 
1000  litres." 

V.  Soil. — The  study  of  the  soil  is  chiefly  interesting  to  the 
hygienist  on  account  of  the  matters  it  may  contain,  and,  through 
evaporation,  distribute  through  the  air  or  by  percolation  transmit 
to  drinking  water.  In  the  study  of  this  subject,  Inspector- 
General  John  D.  MacDonald,26  Royal  Navy,  arrives  at  the  con- 
clusion that  agricultural  blights  in  general  are  produced  by  the 
distribution  of  organic  matter  during  evaporation.  While  rivers 
carry  off  a  great  amount  of  organic  waste,  very  much  of  it  is 
distributed  through  this  evaporating  process.  Porous  soil  being 
the  holding  ground  for  animal  and  vegetable  debris,  ground  water 
should  be  studied  in  connection  with  the  ground  air.  The  chem- 
ical examination  of  ground  air  shows  an  increase  in  the  relative 
amount  of  carbonic  acid  in  proportion  to  the  depth.  This  was  the 
result  of  the  examination  of  the  ground  air  at  Netey.  The  effects 
of  turning  up  ground  in  malarial  localities  is  shown  to  invariably 
increase  the  number  of  cases  of  malarial  poisoning  in  persons 
exposed  to  this  air.  Dr.  Richard  H.  Day,27  of  Baton  Rouge,  La., 
in  an  examination  of  the  facts  obtained  by  addressing  letters  of 
inquiry  to  five  hundred  physicians  residing  in  localities  subject  to 
overflow  of  the  Mississippi  River,  finds  that  these  overflows  are 
injurious  to  the  public  health,  and  that  to  promote  the  health  of 
laborers  and  residents  in  the  river  delta  and  low  lands,  the  dwel- 
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lings  should  not  be  less  than  four  feet  from  the  ground,  the  floors 
laid  tight,  and  doors  and  windows  arranged  to  afford  free  ventila- 
tion, with  galleries  on  all  sides  wide  enough  to  prevent  beating 
rains  from  wetting  the  rooms.  The  houses  should  be  erected  on 
ridges  so  that  the  water  will  not  settle  under  or  around  them. 
Only  a  few  shade  trees  should  be  allowed  to  grow,  to  break  the 
force  of  the  direct  rays  of  the  sun ;  and  all  brush  and  undergrowth 
should  be  removed  so  as  to  facilitate  the  free  movements  of 
currents  of  atmosphere.  The  writer  further  shows  that  under 
improved  methods  of  rice  culture,  the  management  of  land  subject 
to  overflows,  and  the  frequency  and  virulence  of  diseases  incident 
to  those  localities,  have  been  notably  diminished. 

However  desirable  it  may  be  to  remove  the  forests  from 
marshy  and  swamp  lands,  it  is  evident,  according  to  Dr.  Eugenio 
Fazio28  "  that  forests  have  a  climatic  and  sanitary  value  of  the 
first  order,"  and  that  "the  arithmetical  progression  of  the  evil 
effects  which  follow  the  vast  and  senseless  denuding  of  forests,  now 
so  much  deplored,  will  assume  grave  geometrical  proportions  if  not 
energetically  resisted." 

On  the  subject  of  characteristics  of  the  soil  in  hot  countries, 
see  also  Treille  under  heading  of  heat. 

VI.  Water. — The  hygienist  pursues  the  study  of  water  with 
two  objects  in  view :  First,  its  purity  for  potable  purposes  and  its 
action  in  the  production  of  disease,  when  contaminated;  second, 
its  capacity  as  a  culture  medium  for  germ  multiplication.  The 
following  headings  will  serve  as  definitive  of  the  methods  required 
in  water  analysis:  First,  physical  examination;  second,  quantita- 
tive examination  of  dissolved  solids  in  water  by  chemical  analysis; 
third,  the  biological  examination. 

The  hydrant  water  of  Berlin  was  recently  examined  by 
Wolffhuegel  and  Riedel.29  Specimens  of  the  following  sorts  of 
water  were  also  examined:  water  from  the  lake;  hydrant  water, 
and  water  from  various  wells.  Experiments  on  this  water  were 
divided  into  those  with  non-pathogenic  and  pathogenic  organisms. ' 
The  non-pathogenic  germs  constantly  found  in  hydrant  water  in 
Berlin  are,  first,  a  short  bacillus  with  motion,  which  liquefied  the 
gelatine  and  produced  green  fluorescent  colonies;  second,  a  short 
bacillus  with  motion  which  did  not  liquefy  the  gelatine  and 
produced  a  fluorescence  outside  and  around  the  colonies;  third,  a 
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short  bacillus  with  motion,  forming  yellow  colonies  with  liquefaction 
of  the  gelatine;  fourth,  a  short  bacillus  with  motion  growing  on 
gelatine  without  liquefying  the  latter  and  the  superficial  colonies, 
forming  a  dull  mother-of-pearl  lustre. 

The  pathogenic  germs  tested  were  the  bacilli  of  anthrax, 
typhoid  fever  and  cholera.  The  authors  found  that  typhoid-fever 
bacilli  and  anthrax  were  capable  of  multiplication  in  river-water, 
well-water,  and  hydrant-water  under  favorable  conditions  of  tem- 
perature, and  the  anthrax  bacilli  increased  even  in  unsterilized  water, 
where  the  competition  with  the  aquatic  bacteria  was  not  elimin- 
ated. Cholera  bacilli,  it  is  true,  perished,  or  nearly  perished  in  un- 
sterilized water  in  a  very  few  days,  but  in  sterilized  drinking  water, 
on  the  contrary,  they  showed,  first,  a  diminution  and  afterward  a 
continuous  and  abundant  increase.  Even  after  seven  months 
there  were  an  abundance  of  living  cholera  bacilli  in  the  test  tube. 
In  distilled  water  they  found  a  rapid  death  of  cholera  bacilli. 

Dr.  Theobald  Smith30  in  a  study  of  the  quantitative  variations 
in  the  germ  life  of  Potomac  water,  in  January,  1886,  gives  the 
following  table  of  monthly  average  of  the  bacteria  found  in  one 
c.  c.  of  Potomac  water: — 


1886. 

Number  of 
Observa- 
tions. 

Average. 

Rain  Fali*. 
(Inches.) 

January  

2 
4 
5 
4 
3 
2 
2 
1 
2 
3 
1 
2 

3 

3774 

2536 

1210 

1521 

1069 

348 

255 

254 

178 

75 

116 

967 

882 

3.46 

February 

2.79 

March 

4.16 

April 

4.21 

May 

7.77 

June 

4.98 

July 

8.42 

.    j 

August 

1.03 

September 

1.04 

October 

2.31 

November 

3.69 

December 

3.Q7 

1887. 
January  

2.19 

He  explains  the  increase  of  bacteria  during  the  winter  months 
by  the  fact  that  the  heavy  rainfall  in  the  winter  washes  down  the 
soil  from  the  surface  drained  by  the  tributaries  of  the  river,  and 
although  the  rainfall  is  heavier  in  summer  than  in  winter,  as  shown 
by  the  observations  of  the  Signal  Office,  yet  the  presence  of  luxuriant 
vegetation  at  that  season  prevents  its  being  washed  into  the  river. 
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In  a  chemical  and  biological  examination  of  the  water  of  New 
York  Bay,  Ass't-Surgeon  J.  J.  Kinyoun,31  of  the  Marine  Hospital 
Service,  reports  that  sea-water  in  this  bay  is  so  contaminated  by 
sewage  that  micro-organisms  grew  and  developed  therein,  and  the 
Finkler  germ  was  still  viable  in  this  water  up  to  the  date  of  the 
report, — a  period  of  sixty-nine  days. 

During  the  year  the  capacity  of  river-water  as  a  medium  for 
the  propagation  and  cultivation  of  pathogenic  germs  has  been 
illustrated  in  the  Ohio  Valley.  At  many  towns  on  the  Ohio  River, 
extending  from  Bellaire,  nearly  to  the  mouth  of  the  Ohio  River,  a 
distance  by  river  of  over  eight  hundred  miles,  nearly  every  town 
obtaining  its  water  supply  from  the  river  was  more  or  less  infected 
by  typhoid  fever.  Doctors  Rushford  and  Cameron,32  of  the  Bacteri- 
ological Laboratory  of  the  Medical  College  of  Ohio,  succeeded  by 
BrouardePs  method  in  demonstrating  before  the  Cincinnati  Acad- 
emy of  Medicine  the  bacilli  of  typhoid  fever  in  the  water  of  the 
Ohio  River,  and  the  epidemic  of  typhoid  fever  was  therefore  attri- 
buted to  this  source. 

M.  Hueppe,33  of  Wiesbaden,  in  the  Vienna  Congress  of 
Hygiene,  in  a  comparison  of  the  mortality  of  typhoid  fever  and 
cholera  in  the  cities  which  derive  their  drinking  water  from  con- 
duits, arrived  at  the  conclusion  that  in  ordinary  drinking  water  the 
conditions  are  not  favorable  to  the  propagation  of  the  germs  of  the 
disease;  but  sometimes,  under  certain  conditions,  the  germs  are 
preserved  for  a  very  long  time.  To  prevent  contamination  he 
recommends  some  of  the  following  measures: — 

(a)  To  preserve  wells  and  fountains  from  contact  with  the 
waste-water  pipes  proceeding  from  household  drains,  and  to  con- 
struct reservoirs  with  impermeable  walls,  and  place  the  wells  and 
fountains  as  far  as  possible  from  privies;  (b)  to  supply  the  absence 
of  wells  and  fountains  by  water  brought  by  canals ;  (c)  to  purify 
the  sources  of  the  canal  by  natural  filtration  of  the  waters,  by  per- 
foration (boring);  (d)  to  filter  through  sand  all  other  water,  by 
small  irrigation  ducts,  and  then  collect  the  filtrated  water ;  (e)  to 
avoid  the  accumulation  of  stagnant  water  by  continued  and  rapid 
action  of  hydraulic  machinery.  In  the  discussion  which  took 
place  on  this  paper,  M.  Roehl,  of  St.  Petersburg,  related  a  series 
of  experiments  which  proved  that  the  vitality  of  the  bacteria  in 
water  depended  on  the  chemical  property  of  that  water. 
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MM.  Brouardel,  of  Paris,  Durant,  of  Geneva,  Lehmann,  of 
Copenhagen,  Kowalski,  of  Vienna,  Petresco,  of  Bucharest,  and  Biesa- 
decki,  of  Lemburg,  each  related  cases  of  typhoid  fever  produced 
by  the  infection  of  drinking  water. 

It  may  therefore  be  fairly  concluded  from  the  examination 
of  the  immense  amount  of  literature  of  the  year  on  this  subject, 
that  the  question  of  the  viability  of  germs  of  typhoid-fever  in 
drinking  water  is  set  at  rest.  Under  the  heading  of  Epidemiology, 
the  question  of  the  propagation  of  this  disease  will  be  further  ad- 
verted to.  It  is  fully  established  beyond  a  doubt  by  biological  ex- 
periments upon  the  propagation  and  development  of  bacteria,  that 
their  growth  and  propagation  in  water  depend  on  the  organic 
matter  therein  present.  The  necessity,  not  only  of  preserving  the 
sources  of  the  water  supply  from  contamination,  but  its  thorough 
filtration  afterward,  has  become  apparent.  Filtration  of  water, 
while  not  excluding  all  microbes,  serves  completely  to  exclude  the 
solid  matters  suspended  in  the  water  and  much  of  the  organic  ma- 
terial. A  complete  review  of  the  voluminous  literature  of  this 
portion  of  the  subject  is  not  possible  in  the  limits  assigned  to  this 
article. 

ALIMENTATION. 

1.  Food  Supply, — The  literature  of  the  physiology  of  food  is 
not  included  within  the  scope  of  the  subject  assigned  to  the  writer, 
and  he  will  therefore  consider  the  adulterations  only. 

MM.  Vallin,  Lecuyer  and  Dupres,34  of  Beaurieux,  have  writ- 
ten two  memoirs  cautioning  against  the  use  of  milk  from  cows 
suffering  from  pleuro-pneumonia.  The  first  observations  cited  by 
the  authors  are  those  of  Dr.  Costello,  a  physician  attached  to  the 
British  Army  in  India. 

In  March,  1875,  there  was  a  severe  epidemic  of  pleuro-pneu- 
monia, which  infected  both  lungs.  The  disease  passed  rapidly  to 
red  hepatization  and  the  formation  of  abscesses,  sometimes  gangrene, 
and  at  the  same  time  an  effusion  of  sero-sanguinolent  fluid  into  the 
pleural  cavity.  Of  550  men  exposed,  40  died  in  a  few  weeks, 
and  from  another  regiment  which  relieved  the  first,  there  were  60 
men  lost.  Dr.  Costello  believed  that  this  contagion  was  trans- 
mitted by  the  food,  but  after  a  careful  study  of  the  cases  M.  Vallin 
arrived  at  the  conclusion  that  it  was  entirely  due  to  the  milk  served 
from  sick  animals.     (2)  In  1859  Mr.  Philippe  Heu  observed  that 
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two  calves  which  were  fed  with  milk  of  cows  suffering  from  pleuro- 
pneumonia, contracted  the  disease  and  died  therefrom,  as  proved 
by  the  autopsy.  (3)  Mr.  Elvire,  a  distinguished  veterinary  surgeon 
from  La  Capelle,  observed  in  Rocquigny,  at  the  house  of  a  farmer, 
the  head  of  a  numerous  family,  who  possessed  a  herd  of  milk 
cows,  that  four  cows  were  affected  with  pleuro-pneumonia,  and 
that  from  these  diseased  animals,  five  children  and  the  mother 
consumed  large  quantities  of  the  milk  without  boiling.  They  were 
soon  attacked  with  general  malaise,  characterized  by  prostration, 
loss  of  appetite,  headache,  congestion  of  the  face  and  weeping  eyes. 
They  were  cured,  however,  in  about  a  fortnight.  The  father  and 
the  elder  son  did  not  use  the  diseased  milk,  and  were  neither  of  them 
sick.  The  authors  observed,  at  the  same  time,  cases  of  pneumonia, 
of  an  infectious  form,  in  two  children  who  were  exclusively  fed  on 
milk  from  pleuro-pneumonic  cows.  A  third  infant  of  the  same 
family,  who  always  refused  to  drink  it,  was  not  affected.  While 
the  authors  do  not  claim  that  these  cases  confirm  their  hypothesis, 
it  still  bears  it  out  sufficiently  to  require  that  milk  should  be  boiled 
where  it  is  suspicious. 

Mr.  W.  H.  Power,35  in  a  report  to  the  Government  of  the 
Local  Board,  on  an  outbreak  of  diphtheria  in  Yorktown  and 
Camberly,  that  became  suddenly  epidemic  in  October,  said:  "Of 
176  households,  within  the  area  selected  for  investigation,  57  were 
infected  in  that  month,  the  attacks  of  diphtheria  being  88 ;  those 
of  less  grave  throat  illness  47 ;  those  set  down  as  scarlet  fever  5 ; 
and  the  deaths  were  16  in  number.  Of  140  persons  affected,  90 
per  cent,  were  attacked  in  the  eleven  days  between  Oct.  8  and  18, 
inclusive."  The  report,  after  investigation,  set  aside  such  condi- 
tions as  local  drainage  and  sewerage  arrangements,  water,  and 
emanations  resulting  from  deposits  of  river  mud, — all  of  which 
were  originally  suspected.  84.2  of  the  cases  had  derived  their 
milk  supply  from  the  particular  dairy  under  suspicion.  48  houses 
were  invaded  in  the  period  named.  As  regards  the  persons  at- 
tacked, of  140  individuals  suffering  from  more  or  less  grave  throat 
illness  during  Oct.,  124  of  them,  88.5  percent.,  were  members  of 
families  using  the  same  milk,  and  it  was  further  distinctly  shown 
that  the  extent  of  the  diphtheria  had  to  do  with  the  quantity  of 
the  milk  consumed. 

Dr.  Julius  S.  Clark36  in  speaking  of  the  propagation  of  diph- 
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theria,  which  prevailed  epidemically  in  Melrose  and  Maiden 
during  June,  July,  and  August,  1886,  states  that  it  was  the  direct 
and  immediate  outcome  of  an  infected  milk  supply ;  that  out  of  16 
foci  of  infection,  13  had  received  the  infected  milk.  Dr.  E.  Klein,37 
of  London,  in  an  address  before  the  Royal  Institution  regarding 
scarlet  fever,  finds  that  a  microbe  scarlatinae  is  the  cause  of  human 
scarlet  fever,  and  that  it  produces  in  bovine  animals  a  disease  iden- 
tical with  the  "  Hendon  "  disease  and  human  scarlet  fever ;  and 
that,  consequently,  while  the  cow  is  subject  to  infection  with 
human  scarlet  fever,  it  can  in  its  turn  be  the  source  of  contagion 
for  the  human  species.   The  conclusions  reached  by  Dr.  Klein  are: 

(1)  in  the  blood  and  tissues  of  persons  infected  with  scarlet  fever, 
there  occurs  the  same  micrococcus  that  was  present  in  the  cow ; 

(2)  that  calves  and  mice,  after  inoculation  or  feeding  with  a  trace 
of  the  growth  of  both  sets  of  micrococci,  become  infected  with 
cutaneous  and  visceral  disease  similar  to  human  scarlet  fever ;  (3) 
from  blood  and  tissues  of  these  animals  infected  with  one  or  the 
other  set  of  cultivations,  the  same  micrococcus  was  recovered. 
Dr.  Klein  also  found  the  micrococcus  of  scarlatina  in  several  cans 
of  cheap  condensed  milk,  which,  in  his  opinion,  was  not  raised,  in 
the  manufacture,  to  a  temperature  high  enough  to  destroy  the 
micrococcus.  Dr.  Klein  believes  that  the  milk  of  scarlatinous 
cows  may  convey  the  infection  in  two  ways,  both  as  a  secretion  of 
a  diseased  animal,  and  from  the  mingling  in  it  of  contagious  par- 
ticles brought  off  from  the  udder  by  the  hands  of  the  milker.  He 
finds  that  a  temperature  of  85°  C.  will  destroy  the  micrococcus  of 
scarlatina ;  hence,  recommends  that  the  milk  be  heated  to  that 
point,  though  not  necessarily  boiled. 

Dr.  Victor  C.  Vaughan,38  who  has  been  for  some  years  study- 
ing the  chemistry  of  tyrotoxicon,  a  poisonous  ptomaine  found  in 
cheese  and  milk,  has  announced  that  tyrotoxicon  and  diazo-ben- 
zole  are  one  and  the  same  thing,  and  numerous  instances  are 
reported  of  poisoning  in  food  of  various  kinds  from  tyrotoxicon. 
It  would  be  impossible  for  one  not  specially  looking  for  it  to 
imagine  the  vast  space  occupied  in  medical  literature  by  the  record 
of  isolated  cases  of  poisoning  by  reason  of  these  adulterations.  It 
seems  that  scarcely  any  article  of  food  supply  is  exempt.  Dr. 
Marshall,39  of  the  University  of  Pennsylvania,  reported  that  lead 
chromate  (chrome  yellow)  was  systematically  used   for  coloring 
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cake  by  the  bakers  of  Philadelphia.  This  adulteration  was  also 
practiced  in  France,  according  to  Dr.  Galippe,39  a  practitioner  in 
the  Departement  de  l'Oise.  It  originated  on  account  of  the  scarcity 
of  eggs,  the  yellow  chromate  of  lead  being  used  to  give  the  yellow 
tint  to  the  pastry.  Dr.  Galippe  discovered  73  milligrams  of  oxide 
of  lead  in  each  100  grams  of  the  product. 

In  Paris,  it  is  reported  that  notwithstanding  the  watchfulness 
of  the  sanitary  authorities,  out  of  6-45  samples  of  wine  examined 
in  November,  1886,  450  were  injurious;  out  of  88  samples  of 
beer,  5  were  bad;  of  18  samples  of  spirits  only  I  was  condemned. 
More  than  half  the  samples  of  water  examined  were  reported  to 
be  dangerous,  and  80  out  of  370  specimens  of  milk  were  dan- 
gerous. Out  of  81  loaves  of  bread,  30  were  worthless.  The 
coffee  was  very  little  adulterated;  the  butter  was  fairly  satisfactory.40 
Dr.  Ejaeltschevski,41  of  St.  Petersburg,  has  proved  that  the  per- 
centage of  lead  in  ordinary  solder  used  for  tin  cans,  varies  from  59 
to  69  per  cent.,  and  that  in  this  state  it  is  quite  soluble  in  the  fluid 
of  fruits.  English  chemists,  however,  have  not  corroborated  this 
statement.  Prof.  Attfield  stated  to  the  Pharmaceutical  Society 
that  "the  public  has  not  the  very  faintest  cause  for  alarm 
respecting  the  occurrence  of  tin,  lead,  or  other  metal  in  canned 
goods."  Dr.  Thos.  Stevenson,42  Government  Toxicological  Analyst, 
London,  in  an  article  on  "Poisoning  by  Canned  Foods,"  read 
before  the  Medico-Legal  Society  of  New  York,  said:  "Acute 
metallic  poisoning  by  canned  provisions  is  not  known  to  have 
certainly  occurred  in  this  country.  I  have  been  Government 
Toxicological  Analyst  for  thirteen  years,  and  have  never  met  with 
acute  metallic  poisoning  by  canned  foods."  Dr.  North,43  in  an 
exhaustive  article  on  this  subject,  finds  that  "the  symptoms  of 
canned  food  poisoning  differ  materially  from  the  toxic  effects  of 
metallic  salts." 

A  committee  of  the  Academie  de  Medicine,  of  Paris,  of  which 
M.  Vallin  was  secretary,  made  a  report44  that  salicylic  acid  was 
added  to  much  of  the  beer  sold  in  Paris  merely  as  a  preservative. 
The  committee  concluded  that,  "  it  being  well  established  by  med- 
ical observation  that  small  and  prolonged  daily  doses  of  salicylic 
acid  and  its  derivatives  can  cause  considerable  trouble  to  the  health 
of  certain  persons  who  are  sensitive  to  those  drugs,  particularly  old 
people  and  those  whose  renal  or  digestive  organs  are  no  longer  in 
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perfect  order,  therefore,  the  addition  of  the  salicylates  to  liquid 
and  solid  aliments  should  not  be  permitted." 

The  report  of  the  committee  was  opposed  by  M.  Constantin 
Paul,  but  the  conclusions  were  adopted  with  only  two  dissenting 
votes,  those  of  MM.  Fereol  and  Constantin  Paul. 

In  Germany,  wine  has  been  found  adulterated  with  the  follow- 
ing substances  and  the  sale  of  such  wine  prolribited  as  dangerous 
to  health:  compounds  of  barium  and  lead,  glycerine,  cochineal, 
compounds  of  magnesia,  salicylic  acid,  impure  alcohol,  glucose  and 
aniline.45 

The  following  adulterations  of  some  of  the  simpler  foods  are 
noted  by  Mr.  John  E.  Gemmcll:46  Milk. — Adulterated  with  water, 
starch,  and  gum  turmeric ;  emulsions  of  seeds,  such  as  hemp  and 
almonds;  chalk  and  carbonate  of  soda.  Cream  has  been  adulter- 
ated or  even  manufactured  with  carbonate  of  magnesia,  tragacanth, 
and  arrow  root,  and  under  the  microscope  this  arrow  root  has 
been  found  mixed  with  carbonate  of  magnesia.  Cheese  is  adulter- 
ated with  various  coloring  vegetable  matters  and  starch,  arsenical 
washes,  lead  pastes,  and  sulphate  of  copper,  and  during  decay  the 
following  organisms  have  been  noted:  the  acarus  domesticxis^ 
aspergillus  glaucus,  and  sporendomena  casei.  [And,  as  Professor 
Vaughan  has  shown,  the  chemical  poison  tyrotoxicon. — Ed.]  The 
ptomaines  of  meat,  according  to  Wolfenden,  are  met  with  (1)  as 
Constituents  of  normal  tissues  or  juices,  being  products  of  tissue 
metamorphosis;  (2)  in  some  pathological  conditions  from  the 
urine,  (a)  in  progressive  paralysis  an  alkaloid  like  nicotin  and  one 
like  conine,  (6)  pneumonia,  (c)  typhus,  and  (d)  tetanus  and  finally 
a  cadaveric  or  artificial  production.  Bread. — Among  the  adulter- 
ations are  rice,  flour,  potatoes,  bean-flour,  pea-flour  and  various 
fungi;  such  inorganic  adulterations  as  alum,  borax,  sulphate  of  zinc, 
carbonate  of  lime,  carbonate  of  magnesia  and  ergot.  Tea  is  adul- 
terated by  adding  other  leaves  than  those  of  the  tea  plant,  facing- 
sand  strongly  impregnated  with  iron,  and  catechu.  The  leaves  most 
commonly  used  are  willow,  sloe,  valonia,  oak,  plane,  beech,  elm, 
poplar,  hawthorn,  and  chestnut.  The  "  facing"  is  done  with  green 
teas,  the  substances  used  being  indigo,  Prussian  blue,  clay,  carbon- 
ate and  acetate  of  copper,  curcuma,  gypsum  and  chalk.  If  the 
leaves  and  the  scrapings  be  examined,  blue  particles  of  indigo  and 
Prussian  blue  are  at  once  detected.  Coffee. — The  usual  adulterations 
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are  chicory,  roasted  wheat,  beans,  rye,  and  potato-flours,  acorns 
and  burnt  sugar."  The  Massachusetts  Board  of  Health47  found  in 
addition  to  the  adulterations  above  mentioned  the  following  in  the 
foods  named:  Spices. — Addition  of  starch  and  other  foreign 
powders.     Especially  true  of  pepper  and  mustard. 

Among  the  adulterations  of  pepper,  "  spent  ginger  has  been 
found,  and  also  for  adulterating  ordinary  ginger.  The  diminished 
pungency  is  counteracted  by  soaking  the  ginger  in  an  infusion  of 
cayenne  pepper.  The  ginger  is  then  put  through  a  drying  pro- 
cess, and  afterward  ground,  but  as  there  are  no  visible  particles 
of  capsicum,  the  adulteration  cannot  be  detected  by  the  eye.  This 
ginger  so  prepared  is  stated  to  go  entirely  into  the  hands  of  those 
aerated-water  makers  who  have  to  meet  the  demand  for  a  very 
cheap  article  "  (of  ginger  ale).48  Cream  of  Tartar. — Substitution 
of  starch,  gypsum,  and  other  cheaper  substances.  Baking  Pow- 
ders.— Alum  and  other  injurious  ingredients.  Olive  Oil. — Substi- 
tution of  cheaper  oils.  Lard. — Cheap  fats  and  oils.  [In  an  exam- 
ination before  the  Committee  of  Agriculture  of  the  U.  S.  Senate 
it  was  shown  by  the  testimony  of  several  large  manufacturers  of 
the  United  States  that  cotton-seed  oil  and  stearine  were  largely 
used  in  the  manufacture  of  so-called  refined  lard.  It  was  not 
shown  that  the  cotton-seed  oil  was  in  any  way  harmful  in  its 
effects. — [Ed.]  Jellies  and  Preserved  Fruits. — The  substitution 
of  cheaper  fruits,  and  additional  coloring  matter.  Vinegar. — Ab- 
sence of  the  required  amount  of  acetic  acid  and  addition  of  color- 
ing matter.4  [Crude  acetic  acid  for  the  manufacture  of  vinegar 
is  now  obtained  in  large  quantities  by  the  conversion  of  pyro- 
ligneous  acid,  heretofore  a  waste  product  of  the  wood  creosote 
factories. — [Ed.]  Honey. — The  substitution  of  cane  sugar,  glucose 
and  other  substances.  Molasses. — The  addition  of  glucose,  the 
presence  of  tin,  or  other  foreign  substances.  Sugar. — Glucose 
and  poisonous  coloring  matter.  Maple  Sugar  and  Syrup. — Glu- 
cose. Confectionery. — Terra  alba,  poisonous  coloring  matter,  fusil 
oil,  arsenical  wrappers."  Olive  Oil  is  extensively  adulterated  with 
cotton-seed  oil,  and  in  many  cases  cotton-seed  oil  is  sold  as  olive 
oil.49 

MM.  Arloing  et  Cazeneuve50  in  an  article  on  the  physio- 
logical effects  of  coloring  matter  employed  in  the  coloration  of 
foods,  made  a  special  study  of  the  physiological  action  of  the  color- 
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ing  matters  most  used ;  on  dogs,  pigs  and  men,  both  healthy  and 
sick,  and  present  the  following  conclusions :  The  yellow  of  bini- 
tronaphtol  is  poisonous,  and  resembles  the  other  nitrogen  deriva- 
tives, such  as  picric  acid,  but  the  sulphur  compounds  with  nitrogen 
seem  inoffensive.  Safranine  and  methylene  blue  are  dangerous. 
They  produce  violent  gastro-intestinal  disorders.  They  found  that 
the  following  coloring  matters  were  tolerated  both  in  health  and 
disease :  purple,  orchell  red,  Bordeaux  red,  poppy  color,  orange, 
solid  yellow,  sulphur  combined  with  fuchsine. 

In  Australia,  two  children  were  treated  at  the  Melbourne 
Hospital  with  symptoms  of  poisoning.  Investigation  showed 
their  illness  to  arise  through  eating  some  biscuit  the  coloring 
matter  of  which  was  found  by  the  Government  analyst  to  be 
arseniate  of  copper.  A  search  through  the  city  resulted  in  the  con- 
fiscation of  eighty  cans  of  biscuits,  having  green  coloring  matter  on 
them,  which  were  confiscated  by  the  Board  of  Health.51  MM. 
Poincar6  and  Vallois52  have  examined  the  question  of  the  artificial 
perfumes  used  in  flavoring  extracts,  and  find  that  while  in  large 
doses  these  substances  injected  under  the  skin  are  poisonous  to 
animals,  yet  in  the  infinitesimal  doses  in  which  they  are  used  in 
artificial  flavoring  they  are  practically  innocuous.  These  perfumes 
are  such  bodies  as  amylic  valerianate,  amylic  butyrate,  butyrate 
ether,  propylic  ether,  and  caprylic  alcohol.  The  odor  and  flavor 
of  the  apple,  the  pear,  the  pineapple,  the  strawberry,  and  the  rasp- 
berry can  thus  be  imitated  by  theseperfumes. 

Dr.  Donald  Campbell,53  of  Calne,  recently  reported  the  fact 
that  lead  poisoning  in  and  about  Calne  was  being  largely  brought 
about  by  the  use  of  home-made  wines,  which,  during  the  process 
of  fermentation  took  up  the  lead  contained  in  the  glaze  with  which 
the  local  earthenware  pans  were  coated.  Mr.  J.  S.  Cowley  found 
the  same  result  in  a  home-made  plum  wine  in  the  Upton-on-Severn 
rural  district.  M.  Peligot54  has  discovered  that  foreign  manufac- 
tured bottles  imported  into  France  are  in  many  cases  adulterated 
during  the  manufacture.  Ferruginous  materials  are  constantly 
employed  in  the  manufacture  of  glass  for  the  bottles,  and  upon 
these  constituents  the  acids  in  the  wine  act  with  vigor,  and  the 
wine  thus  becomes  spoiled. 

Red  Cod. — For  a  long  time  it  has  been  known  that  the  red 
cod  (morue  rouge)  were  unhealthy  fishes,  and  their  ingestion  likely 
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to  be  followed  by  choleraic  symptoms  of  grave  character,  which, 
although  severe,  were  not  accompanied  by  any  very  great  mor- 
tality. On  the  31st  of  December,  1885,  the  French  Ministry 
prohibited  their  use.  As  an  important  industry  of  the  French 
territories  on  the  Mediterranean  was  seriously  affected  by  this 
order,  experiments  have  been  undertaken  with  a  view  of  deter- 
mining the  cause  of  this  coloration  of  the  cod.  It  is  found  that  it 
is  a  parasitic  malady,  caused  by  certain  micro-oiganisms,  and  that 
this  coloration  progresses  rapidly  with  putrefaction.  M.  Heckel55 
has  found  that  with  a  5  per  cent,  solution  of  sulpho-benzoate  of 
soda  he  was  able  to  prevent  the  progress  of  the  disease,  and  by 
an  18  per  cent,  solution  not  only  did  the  fishes  lose  their  red 
quality,  but  they  acquired  a  beautiful,  healthy  color,  and  a  peculiar 
lustre.  M.  Heckel  therefore  believes  that  he  has  found  a  remedy 
for  the  red  cod  by  the  placing  of  the  fish  in  a  solution  of  the 
sulpho-benzoate  of  soda  for  twenty-four  hours. 

The  addition  of  various  preservatives  to  articles  of  food,  such 
as  milk  and  butter  is  becoming  more  common.  In  some  countries 
"  salicylage"  is  still  practiced  on  an  enormous  scale,  many  samples 
of  Brittany  butter  actually  glistening  with  crystals,  possibly  mis- 
taken by  the  purchaser  for  salt.66 

Lead  Poisoning  from  Flour. — "A  very  remarkable  epidemic 
of  lead  poisoning  has  recently  been  investigated  in  three  communes 
in  the  north  of  France.  Upwards  of  100  persons  were  suddenly 
attacked  with  violent  symptoms,  among  which  severe  colic  predomi- 
nated. So  serious  did  the  condition  of  some  of  the  sufferers  be- 
come, that  medical  aid  was  obtained,  and  the  presence  in  several 
patients  of  a  characteristic  blue  line  on  the  gums  gave  rise  to  the 
suspicion  of  lead  poisoning.  The  water  supply  was  derived  from 
so  many  different  sources  that  it  could  not  be  incriminated,  and 
suspicion  ultimately  fell  upon  the  flour.  It  was  ascertained  on  in- 
quiry that  the  affected  persons  had  all  obtained  their  flour  from  the 
same  mill,  but  those  who  had  partaken  of  rye  bread  were  most 
severely  attacked.  The  mill  was  gone  over  and  after  a  long  and 
painstaking  examination,  attention  was  directed  to  the  tin  buckets 
of  the  elevator  which  served  to  transport  the  rye  flour  from  the 
grind-stones.  Several  of  these  buckets  had  a  dull,  leaden  appear- 
ance, and  were  found  to  have  been  .'  tinned'  with  lead.  As  doubts 
were  entertained  whether  the  quantity  of  lead  from  this  source  were 
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sufficient  to  give  rise  to  such  severe  symptoms,  they  were  carefully 
weighed,  and  were  found  to  have  lost  upward  of  150  grammes  of 
their  weight.  The  wheaten  flour,  which  passed  through  another 
elevator,  was  free  from  lead,  and  this  was  evidently  due  to  none 
of  these  ( leaded '  buckets  having  been  employed  in  its  construction. 
The  accuracy  of  the  discovery  was  confirmed  by  the  observation 
that  those  who  ate  rye  bread  exclusively  were  most  severely  at- 
tacked,  wliile  the  others,  who  mixed  the  two  flours,  escaped  with 
comparatively  slight  symptoms."67 

The  above  cases  were  investigated  by  MM.  Bertrand  and 
Ogier,58  who  came  to  the  conclusion  "  that  leaden  vessels  employed 
in  transferring  meal  may  be  a  cause  of  serious  lead  poisoning,  and 
that  the  lead  enters  the  system  in  the  form  of  sulphide.  The  sul- 
phur must  have  been  derived  from  the  fissures  in  the  grindstones 
which  had  been  obliterated  by  the  use  of  sulphur." 

D.  Fliiger,00  of  Chemnitz,  records  several  cases  of  poisoning 
by  meat,  additional  to  77  previously  published  cases,  attacked  on 
June  1  and  2,  1885.  These  were  members  of  36  families  who 
had  eaten  for  dinner,  either  on  May  31  or  June  1,  meat  either 
boiled  or  slightly  fried.  The  attacks  began  the  day  following,  and 
were  characterized  by  sudden,  severe  sickness,  general  lassitude 
and  a  sensation  of  cold,  sometimes  a  chill.  These  symptoms  were 
followed  by  heaviness  of  head,  or  headache,  loss  of  appetite,  in- 
creased thirst,  nausea,  vomiting,  colic  and  more  or  less  severe 
diarrhoea,  continuing  for  several  days.  The  patients  were  con- 
fined to  bed,  were  restless  and  slept  but  little.  Some  of  the 
younger  patients  manifested  symptoms  of  syncope.  Duration  of 
the  attack  was  from  3  to  5  days,  relief  being  afforded  by  cessation 
of  diarrhoea,  with  profuse  sweating.  Recovery  was  gradual.  On 
May  2,  1886,  a  great  number  of  persons  in  Chemnitz  were 
similarly  attacked,  and  also  after  eating  chopped  beef.  In  most 
of  the  cases,  the  whole  number  of  which  was  111,  the  meat  was 
eaten  raw,  and  had  presented  nothing  unusual  as  to  color,  smell 
and  taste,  all  calling  it  healthy  and  palatable.  The  severity  of  the 
symptoms  was  proportionate  to  the  amount  consumed.  It  also 
appeared  as  if  children  possessed  less  power  of  resistance  than 
adults,  the  only  fatal  case  being  a  child  of  one  year  old,  who  had 
taken  but  a  thimbleful  of  meat.  The  post-mortem  appearances 
were  similar  to  those  of  a  beginning  abdominal  typhup.     The  meat 
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examined  was  of  healthy  appearance,  fresh  odor  and  only  some- 
what pale  because  it  had  been  on  ice.  The  sausage  showed  the 
same  characteristics.  Experiments  by  feeding  dogs,  rabbits  and 
mice  upon  the  meat  had  negative  results.  No  bacteria  were  found, 
and  inoculation  and  feeding  by  micro-organisms  raised  upon  meat 
pepton-gelatin  had  also  no  effect.  In  one  of  the  samples  the 
muscle  nuclei  were  somewhat  increased  in  number,  and  the  inter- 
stitial tissue  showed  numerous  round  cells.  Neither  meat  nor 
sausages  contained  metallic  poisons  or  aniline,  nor  could  ptomaines 
be  demonstrated. 

The  author  inclines  to  the  opinion  that  the  meat  was  obtained 
from  an  animal  killed  outside  of  the  city,  and  which  escaped 
examination  at  the  abattoir. 

Prof.  Johns  is  of  the  opinion  that  the  meat,  by  the  process  of 
chopping,  was  put  in  a  condition  favoring  development  of  bacteria 
and  ptomaines;  that  the  high  temperature  of  that  season  aided  in 
producing  the  diseased  changes.  The  thermometer  ranged  from 
May  16  to  May  24  from  18.70°  C.  to  28.9°  C.  An  acceptance  of 
this  theory  would  lead  us  to  suppose  that  cases  like  the  foregoing 
would  be  much  more  frequent  than  they  are,  because  both  factors 
are  of  common  occurrence;  hence  the  author  suggests  a  third 
factor, — a  pathological  change  of  as  yet  unknown  character  in  the 
living  animal.  Just  as  in  man  during  the  period  of  incubation  of 
infectious  diseases,  the  infectious  agent  surely  leads  to  changes  in 
the  juices,  the  nature  of  which  is  unknown,  we  may  in  an  analo- 
gous manner  assume  such  to  be  the  case  in  animals.  The  animal 
thus  infected  does  not  present  anything  pathological  upon  ex- 
amination, and  its  meat  after  slaughtering  need  not  show  visible 
changes ;  and  yet  the  ingestion  of  such  altered  meat,  especially  in 
the  raw  state,  may  have  a  poisonous  effect  upon  man.  In  accord- 
ance with  the  present  methods  of  etiological  investigation,  attention 
should  be  directed  to  the  diarrhceal  discharges  and  vomited  ma- 
terial, to  the  contents  of  the  alimentary  canal,  to  the  examination 
of  Peyer's  glands,  the  mesenteric  glands,  liver,  spleen  and  kidneys. 

International  Control. — At  the  Vienna  Congress  of  Hygiene, 
September  26,  1887,  the  Congress,  after  discussion  of  the  interna- 
tional measures  to  be  taken  against  the  adulteration  of  alimentary 
food  and  drink,  finally,  decided  to  appoint  a  committee  on  the 
subject  composed  of  MM.  Brouardel  and  Pouchet,  of  Paris,  and 
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Hilger,  of  Erlangen.  The  committee69  considered :  (a)  the  insti- 
tution of  regular  control  of  alimentary  commodities;  (b)  the  crea- 
tion of  analytical  laboratories,  organized  on  a  uniform  basis;  (c) 
the  unification  of  the  methods  and  procedures  of  investigations  of 
the  alimentary  substances ;  (rf)  international  legislation  providing 
for  an  inspection  of  alimentary  commodities  and  their  disposal  for 
all  countries,  and  the  means  of  execution  of  the  same. 

2.  The  commerce  in  alimentary  commodities  should  be 
governed  by  uniform  laws  for  the  different  countries ;  and 

3.  These  laws  should  be  not  only  of  a  repressive  nature,  but 
also  preventive,  and,  therefore,  the  creation  of  laboratories  for 
analysis  of  alimentary  commodities  is  indispensable. 

HABITATIONS. 

The  subject  of  ventilation  has  been  touched  upon  under  the 
topic  of  air  and  heat.  It  is  therefore  only  necessary  to  refer  to 
those  of  drainage,  and  the  habits  of  the  inmates  of  the  household 
as  affected  by  the  habitation  itself.  It  has  generally  been  as- 
sumed that  plumbers,  by  reason  of  the  frequency  with  which  they 
inhale  sewer  air,  have  acquired  a  sort  of  immunity  from  its  poi- 
sonous effect ;  but  a  recent  inquest,  in  Liverpool,61  on  the  body  of 
a  plumber,  who  had  been  engaged  the  previous  week  in  repairing 
pipes  connected  with  a  sewer,  through  which  a  considerable  quan- 
tity of  foul  sewer  air  escaped,  tends  to  demonstrate  the  contrary. 
The  man  died  within  forty  hours,  and  the  jury  returned  a  verdict 
to  the  effect  that  death  was  due  to  the  inhalation  of  sewer  air, 
according  to  the  evidence  of  the  medical  witness  at  the  inquest. 

Analysis  of  Paris  sewer  air  shows  its  composition  to  be  car- 
burettcd  hydrogen,  72.88 ;  sulphuretted  hydrogen,  6.70 ;  carbonic 
acid  gas,  12.30;  carbonic  oxide,  2.54;  miscellaneous  gases,  5.68 
a  thousand.     Micro-organisms  were  also  persent. 

Intermittent  Ventilation. — "A  new  proposal  has  just  been 
brought  forward  for  the  ventilation  of  6ewers.  Mr.  R.  S.  Ash  has 
patented  a  system  of  ventilation  by  the  force  of  concussions  result- 
ing from  explosions  automatically  produced.  In  the  man-hole  of 
a  sewer,  or  in  the  ventilating-shaft  of  a  coal  mine,  he  places  a 
small  cylinder  where  coal  gas  accumulates  until  it  reaches  a  little 
hole,  and  there  comes  in  contact  with  a  jet  burning  outside.  An 
explosion  results,  the  lid  of  the  cylinder  is  blown  off,  but  counter- 
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weights  make  it  fall  back  into  its  place,  so  that  all  is  ready  again 
for  the  next  explosion.  The  air  is  blown  out  of  the  man-hole,  and 
a  partial  vacuum  created  and  filled  by  the  air  rushing  up  from  the 
sewer."62  It  is  believed  by  the  Lancet  that  the  continued  shocks 
produced  by  these  comparatively  minute  explosions,  will  aspirate 
the  air  from  branch  pipes  and  small  sewers  more  effectually  than 
by  the  method  of  blowers  or  aspirating  fans. 

Utilization  of  Sewage. — Mr.  Kingzett,03  of  England,  has 
patented  an  invention  for  the  precipitation  and  utilization  of  sew- 
age.  The  invention  consists  in  mixing  powdered  coke  with  clay, 
and  then  adding  the  mixture  to  the  sewage.  It  is  said  that  the 
deposit  can  readily  be  pressed  and  that  this  sewage  cake  has  a 
certain  value  as  a  manure.  It  is  further  said  that  the  cake  can  be 
air  dried  and  used  as  a  fuel,  or  it  may  be  carbonized  by  heat  and 
again  used  as  a  precipitant. 

Mr.  Joseph  Jessop,64  of  Pembury,  near  Tunbridge,  has  ob- 
tained good  results  with  pressed  sewage  sludge,  from  Crossness. 
Mr.  Jessop  selected  sandy  soil  on  rock,  and  treated  portions  of  it 
with  sewage  cake,  farm-yard  manure,  and  artificial  manures,  respect- 
ively. He  found  that  good  crops  were  obtained  with  the  sludge. 
It  is  believed  that  this  pressed  sewage  sludge  is.  rather  weak  as  a 
manure,  and  cannot,  as  a  ride,  stand  much  cost  of  carriage. 

The  extension  of  the  Berlin  system  is  indicated  by  reports  in 
many  of  the  medical  journals.  This  system  is,  in  brief,  the  pump- 
ing of  the  sewage  into  tanks,  and  the  expelling  from  that  by  com- 
pressed air,  driving  the  sewage  into  settling  tanks  at  a  higher  level. 
Then  the  drainage  sewage  from  these  tanks  is  distributed  over  and 
irrigates  land  prepared  for  that  purpose,  by  means,  usually,  of 
irrigating  ditches.  This  system  is  one  of  great  value,  not  only  in 
preventing  the  pollution  of  water  in  the  adjacent  streams  and 
rivers,  but  for  the  preservation  of  the  sewage.  In  Berlin  a  certain 
revenue  is  derived  from  the  rental  of  these  irrigation  fields,  although 
the  system  can  scarcely  be  expected  to  be  self-supporting.  Among 
other  places  in  which  this  system  has  lately  been  applied  are  Hen- 
ley, England,  and  Pullman,  in  Illinois.  The  system  is  varied  a 
little  at  the  latter  place  by  the  adoption  of  the  separate  system, 
that  is  to  say,  the  surface  drainage  is  carried  away  by  one  system 
of  drains,  and  the  house  sewage  by  another.  The  surface  drainage 
is  not  allowed  to  mingle  with  the  sewage,  nor  does  it  go  on  to  the 
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sewage  farm.  Luton,  England,  has  lately  expended  £20,000  in 
enlarging  the  sewage  farm  at  that  place,  and  it  was  stated  at  a 
meeting  of  the  municipal  authorities  in  Luton,  on  October  29th, 
that  the  cost  of  the  working  was  very  low,  and  that  the  general 
result  was  in  every  way  satisfactory.  The  whole  of  the  sewage 
of  Luton,  with  a  population  of  30,000  people,  is  efficiently  disposed 
of  on  20  acres  of  land.06 

Disposal  of  Garbage. — One  of  the  problems  of  household 
sanitation  is  the  disposal  of  garbage,  which  in  some  communities  is 
utilized  by  feeding  to  swine.  In  America  it  is  collected  by  gar- 
bage collectors,  acting  under  authority  of  the  city  health  officer, 
but  the  weight  of  public  opinion  at  present  seems  to  be  settled  in 
favor  of  the  disposal  of  the  garbage  by  cremation.  In  Milwaukee, 
Wisconsin,  a  company  has  made  a  proposal  to  the  city  council  to 
erect  two  cremators  at  an  expense  of  ten  thousand  dollars,  for  this 
purpose.  The  company  claim  that  the  running  expenses  will  not 
exceed  $15.50  a  day.66 

The  editor  of  this  section,  in  his  own  household,  has  for  the 
past  few  years  required  his  cook  to  cremate  the  garbage  in  the 
kitchen  range,  thus  entirely  dispensing  with  the  service  of  the 
garbage  collector,  and  while  the  fire  is  still  hot  after  the  cooking 
of  any  ordinary  meal,  the  garbage  may  easily  be  cremated  without 
expense  or  trouble.  All  solid  d6bris  of  the  kitchen  may  thus  be 
easily  disposed  of  by  each  householder  for  himself  where  ordinary 
coal  is  used  for  fuel.  Household  hygiene  of  country-houses  seems 
to  be  extremely  unsatisfactory  in  all  countries,  owing  to  the  fact 
that  the  bed-rooms  are  illy  ventilated,  the  floors  are  most  frequently 
damp  and  uneven,  and  well  calculated  to  cause  an  accumulation 
of  filth,  thus  affording  a  nidus  for  the  propagation  of  diseased 
germs ;  and  the  cellars  give  off  various  unhealthy  emanations.  It 
is  satisfactory  to  know  that,  under  the  English  laws,  action  for 
damages  against  landlords  for  letting  houses  in  unwholesome  con- 
ditions are  becoming  more  frequent.67 

Disinfection  of  Dwellings. — As  to  the  disinfection  of  dwell- 
ings and  their  contents,  Guttmann  and  Merke,68  in  the  German 
Society  for  Hygiene,  reported  that  in  their  experiments  with  a 
solution  of  corrosive  sublimate,  one  per  cent,  in  spray,  the  colored 
materials  in  carpets,  hangings,  and  walls  were  not  injured,  and 
that  of  200  carpets  disinfected,  none  were  injured.     27  days  after 
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the  disinfection  sublimate  was  found  upon  the  walls,  and  it  could 
easily  be  removed  by  using  one  per  cent,  solution  of  sodium  car- 
bonate, which  formed  an  insoluble  mercuric  oxi-chloride,  which,  in 
its  turn,  was  easily  removed  by  sponging.  Material  saturated  with 
cultures  of  anthrax,  and  placed  among  the  materials  to  be  dis- 
infected, showed  on  examination  a  destruction  of  one-half  the 
germs. 

The  same  observers  also  made  an  investigation  as  to  the 
relative  value  of  various  methods  of  disinfecting  inhabited  rooms.69 

The  main  points  kept  in  view  in  the  inquiry  were  that  a  satis- 
factory method  should  destroy  the  vitality  of  the  bacteria,  and  at 
the  same  time  should  not  injure  the  house  nor  furniture,  nor  be 
dangerous  to  the  health  of  the  persons  in  the  house  or  of  the  per- 
son applying  the  solution.  It  should  involve  the  least  possible 
labor  in  its  use,  and  be  as  cheap  as  possible.  The  bacillus  anthrax 
was  taken  as  the  test  organism,  and  was  dried  on  silk  fibres  and 
scattered  through  the  room  on  rugs,  etc.  Disinfection  was 
attempted  by  scrubbing  the  floors,  ceilings,  and  walls  with  disin- 
fecting fluids,  and  by  spraying  the  same  on  the  rugs,  etc.  The 
disinfectants  experimented  with  were  a  five  per  cent,  solution  of 
carbolic  acid,  and  solutions  of  bichloride  of  mercury  of  various 
strengths.  Their  conclusion  is  that  a  solution  of  bichloride  of 
mercury,  1  to  1000,  used  as  a  wash  and  a  spray,  is  the  most  cer- 
tain, the  cheapest,  and  in  all  respeces  the  best  for  disinfecting 
inhabited  rooms. 

Deaths  from  overcrowding  are  not  very  frequent,  but  some 
cases  have  been  reported  during  the  year.  In  Wigan,  England,  a 
coroner's  inquest  found  a  case  of  death  from  this  cause.70 

Sclwol  Hygiene. — The  literature  of  the  year  has  been  ex- 
tremely full  in  regard  to  the  welfare  of  the  children  in  public 
schools.  The  State  Board  of  Health  of  New  York  in  its  Annual 
Eeport,  recommends  that  the  following  requirements  be  embodied 
in  the  law  as  essential  to  the  sanitary  welfare  of  the  school-children 
of  the  State  of  New  York  :— 

"  (a)  Building  should  rest  on  a  good  dry  foundation,  and  be 
constructed  to  insure  the  comfort  of  children  during  inclement 
weather,  (b)  Class-rooms  should  be  arranged  so  as  to  admit  light 
from  left  side  and  back  of  pupils,  and  the  area  of  windows  should 
be  one-fourth  of  floor-space,     (c)  Not  less  than  250  cubic  feet  of 
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air  space  should  be  allowed  per  pupil,  and  provision  for  changing 
air  should  be  made,  so  as  to  secure  each  pupil  not  less  than  thirty 
cubic  feet  of  fresh  air  per  minute,  (d)  The  temperature  of  the 
school-rooms  should  in  winter  be  maintained  at  a  range  not  to 
exceed  from  sixty-eight  to  seventy  degrees  Fahrenheit,  (e)  Closets 
should  be  provided  for  each  sex,  entirely  separate  from  each  other 
and  having  entirely  separate  means  of  access.  When  situated 
outside  the  building  they  should  be  about  fifty  feet  distant,  and 
should  be  connected  with  it  by  a  covered  walk.  Privy- vaults 
should  be  utterly  abolished.  Movable  boxes  or  buckets  should  be 
placed  under  the  seats,  and  earth  or  ashes  provided  as  a  deodorant. 
Buckets  should  be  cleaned  out  at  least  once  a  week.  (/)  In 
addition  to  his  other  legal  powers  over  schools,  the  Superintendent 
of  Public  Instruction  should  have  authority  to  oblige  school 
•trustees  to  make  improvements  or  repairs  in  school  buildings  for 
sanitary  purposes,  whenever  the  local  board  of  health  considers 
such  necessary,  and  their  judgment  is  supported  by  that  of  the 
State  Board  of  Health." 

The  Academy  of  Medicine  of  Paris  at  its  sitting,  August  8, 
1887,  adopted  the  following  conclusions: — 

44  The  Academy  of  Medicine  calls  the  attention  of  the  public 
authorities  to  the  necessity  of  modifying,  in  conformity  with  the 
laws  of  hygiene  and  the  necessities  of  the  physical  development  of 
children  and  young  people,  the  present  arrangements  of  our 
scholastic  establishments.  It  thinks  that  the  colleges  and  lycees 
for  boarders  should  be  removed  to  the  country;  that  wide,  open 
spaces  should  be  set  apart  for  games;  and  that  the  class* 
rooms  should  be  improved  as  regards  lighting  and  ventilation." 
Without  dealing  with  the  course  of  study,— which  it  desires  to  see 
simplified, — the  Academy  calls  special  attention  to  the  following 
-points:  increase  of  the  time  for  sleep  as  regards  young  children; 
for  all  pupils  a  diminution  of  the  time  devoted  to  study  and  classes, 
— that  is  to  say,  to  sedentary  occupations,  and  a  ^proportional 
increase  of  the  time  for  amusement  and  exercise ;  the  absolute 
necessity  of  submitting  all  the  pupils  to  daily  exercise  in  physical 
training  proportioned  to  their  age, — namely,  walking,  Banning, 
jumping,  formations,  evolutions,  regulated  and  prescribed  move- 
ments, gymnastics  with  apparatus,  fencing  of  every  kind,  games 
of  strength,  etc."71 
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EPIDEMIOLOGY. 

Old  Books. — Attention  has  lately  been  called  to  the  possibility 
of  the  dissemination  of  infectious  diseases  by  means  of  circulating 
libraries.  Dr.  Simson™  recognized  in  the  house  of  a  patient  suffer- 
ing from  scarlatina,  a  book  which  he  recollected  having  noticed  in 
the  room  when  on  attendance  on  a  previous  patient  a  few  days 
before,  who  was  also  suffering  from  that  disease.  On  inquiry  he 
learned  that  in  the  second  case  the  symptoms  had  commenced 
within  two  days  from  the  loan  of  the  book,  and  while  it  is  ex- 
tremely doubtful  whether  this  case  was  communicated  through  the 
book  named,  it  is  undoubtedly  true  that  the  roughened,  soft  paper 
may  be  the  means  of  transmitting  the  disease. 

The  Lancet  believes  that  the  only  possible  safeguards  are  to 
be  found,  first,  in  a  compulsory  notification  of  infectious  diseases 
to  the  librarian,  so  that  he  may  know  whether  any  given  house- 
holder has  had  infectious  disease  in  his  family  during  the  period 
in  which  the  book  was  loaned,  and  the  subjection  of  every  returned 
book  to  a  process  of  fumigation  before  again  being  loaned.  In 
Sebastopol,  Russia,  owing  to  the  extreme  prevalence  of  typhoid 
fever,  the  librarian  of  the  city  library  appealed  earnestly  to  the 
subscribers  to  cease  changing  books  in  case  of  the  fever  appearing 
in  their  respective  families. 

Cholera. — India  being  the  home  and  source  of  origin  of 
Asiatic  cholera,  and  Calcutta  being  the  most  common  place  of 
distribution,  it  merits  special  attention  at  the  hands  of  the 
epidemiologist.  The  following  account  of  the  sanitary  condition 
of  Calcutta  is  very  instructive: — 73 

44  Calcutta  is  known  to  be  a  breeding  place  for  cholera.  The 
shape  of  the  city  is  a  parallelogram,  bounded  on  the  north  and  south 
by  canals,  on  the  west  by  a  river,  low  marshlands  on  the  east 
called  salt-water  lakes.  The  interior  so  called  "City"  has  its  own 
municipal  administration;  the  northern,  southern  and  eastern 
suburbs  have  also  their  own.  A  society  was  formed  in  1864  to 
cultivate  the  marshlands  in  the  -eastern  part  of  the  city.  Till 
then  canals  emptied  partly  in  the  Hooghly  River,  partly  in  the 
salt-water  lakes  which  are  in  connection  with  the  Ganges  delta, 
and  most  fish  in  the  market  of  Calcutta  come  out  of  these  lakes. 
The  city  engineer  proposed  to  the  administration  to  have  the  lakes 
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filled  up  with  sweepings,  waste  and  faecal  matter;  18  acres  have 
been  made  arable  in  20  years  at  a  cost  of  one  million  pounds  sterling, 
and  it  will  take  1000  years  to  fill  up  all  the  gait  lakes.  Unfor- 
tunately the  faecal  matter  returned  to  its  point  of  outlet,  and  here 
the  fishing-boats  remain  over  night,  whilst  the  market  is  held  in 
the  adjoining  country.  The  fat  of  decayed  horses,  cattle,  dogs, 
and  cats  is  converted  into  suet  and  mixed  with  nutoil,  and  used 
for  nourishment  by  many  natives.  14,104  loads  of  offal  were  trans- 
ported by  city  railway,  1,499  loads  of  which  were  used  to  fill  up 
marshlands  near  a  thickly  populated  district.  The  mortality  re- 
ports show  163,774  deaths  out  of  a  population  of  251,439,  from 
January,  1873,  to  March  31st,  1886.  There  has  been  a  decrease 
of  cholera  in  the  city,  but  an  increase  in  the  suburbs.  All  bodies 
are  buried  outside  of  the  city.  Formerly  Calcutta  was  severely 
afflicted  with  cholera  in  the  hot  months  and  there  were  but  few 
cases  in  the  cold  season ;  now  the  reverse  is  the  case.  It  is  said 
that  there  is  a  plan  in  view  to  unite  the  suburbs  and  the  city  and 
to  spend  two  millions  more  to  "perfect"  this  curious  system  of 
canalization." 

Cholera  has  lingered  in  certain  districts  of  Italy,  and  in 
Palermo  during  the  year,  and  has  also  prevailed  to  some  extent  in 
Corea,  Japan,  and  the  Sandwich  Islands.  In  the  western  world 
cholera  has  continued  to  prevail  in  South  America. 

It  will  be  remembered  that  on  Oct.  12,  1886,  cholera  was 
brought  to  the  Bio  de  la  Platte  by  the  Italian  emigrant  vessel 
Perseo.  This  vessel,  while  authorized  to  carry  about  1000  passen- 
gers, actually  carried  2017.  On  the  20th  of  October  cases  were 
reported  at  different  ports  of  Buenos  Ayres. 

On  November  6th,  12  suspicious  cases  were  reported  at  Bo- 
sario,  a  city  of  50,000  inhabitants,  some  200  miles  up  the  Parana 
river,  and  by  the  end  of  the  month  of  December  nearly  every  town 
in  the  Argentine  Bepublic  had  more  or  less  cases  of  cholera  within 
its  limits.  The  United  States  consul  at  Buenos  Ayres,  in  his  dis- 
patch dated  January  7, 1887,  states  that  "cholera  still  exists  in  this 
city,  but  that  it  makes  but  little  progress  in  assuming  an  epidemic 
form.  The  average  number  of  cases  per  day  since  my  last  dispatch 
(December  6)  has  not  exceeded  22.  The  greatest  number  of 
reported  cases  in  one  day  occurred  on  the  30th  ultimo,  when  the 
number  reached  57,  since  which  time  it  has  steadily  declined,  and  on 
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yesterday  the  number  was  only  11  in  the  city,  with  its  population 
of  400,000  souls." 

He  enclosed  a  clipping  from  the  Buenos  Ayres  Standard, 
from  which  it  is  learned  that  during  the  months  of  November 
and  December  there  were  871  cases  of  cholera,  and  474  deaths 
from  that  disease.  The  consul  also  states  that  "the  disease 
has  scarcely  made  its  appearance  except  in  closely  packed  tene- 
ment houses  (conventillos)  of  the  lower  classes  and  in  the  suburbs, 
which  are  without  pipe  and  hydrant  water.  In  the  interior  of  the 
Argentine  Republic,  however,  the  disease  has  assumed  the  propor- 
tions of  an  epidemic.  In  Rosario,  during  the  last  month,  the  daily 
number  of  cases  averaged  60  to  100,  while  about  70  per  cent  were 
fatal.  In  Mendoza  the  development  of  the  disease  has  been  most 
remarkable,  and  the  population  of  that  city  of  20,000  has  been 
almost  decimated ;  and  in  the  country  districts  the  disease  was 
equally  fatal.  In  Tucuman  the  number  of  cases  has  on  some  days 
been  as  high  as  500,  of  which  about  one-half  proved  fatal.  Indeed, 
the  panic  at  one  time  was  so  great  that  it  was  not  possible  to  ob- 
tain the  requisite  assistance  to  bury  the  dead.  In  nearly  all  the 
other  interior  cities  the  disease  has  been  very  virulent  and  fatal ; 
but,  not  confining  itself  to  centres  of  population,  it  has  ravaged 
entire  provinces,  and  farmers  (estancierros)  and  camp  men  have  in 
great  numbers  succumbed  to  it.  I  am  happy  to  say  that  with 
medical  assistance,  disinfectants,  medicines,  and  a  large  supply  of 
good  nurses,  the  disease  seems  to  have  greatly  abated  during  the 
last  two  weeks,  and  the  hope  is  entertained  that  it  will  soon  have 
run  its  course."74 

435  cases,  with  213  deaths  from  cholera  had  been  reported  in 
Santiago,  Chili,  up  to  February  15th.  The  disease  raged  with 
terrible  effect  in  Chili  and  departments  of  Aconcagua,  Indies,  and 
Quillota. 

In  India,  cholera  has  prevailed  very  extensively  during  the 
year.  It  spread  northward,  westward,  and  southward.  Several 
epidemics  were  reported  from  Central  India,  and  seventeen  dis- 
tricts of  the  Bombay  Presidency  were  visited.  The  disease  also 
prevailed  severely  in  Burmah  and  in  Singapore.  It  has  been  re- 
ported from  Kabul.75 

Etiology  of  Cholera. — Klein76  asserts  that  the  importance  of 
the  comma-bacillus  in  the  water  produced  in  cholera  is  in  direct 


Digitized  by  LiOOQ IC 


]  HYGIENE  AND  EPIDEMIOLOGY.  247 

opposition  to  the  known  facts.  He  points  out  that  it  is  extremely 
rare  to  find  the  mucous-flakes  of  the  cholera  stool  free  from  bacteria, 
in  addition  to  the  comma-bacilli;  and  while  he  admits  that  Koch's 
bacillus  has  undoubtedly  a  stronger  claim  to  be  considered  the 
positive  germ  of  cholera,  he  denies  such  power  to  either  of  the 
micro-organisms  named. 

Dr.  Klein  thinks  that  "  the  well-known  dependence  of  the 
spread  of  cholera  on  seasons  is  irreconcilable  with  the  facts  that 
are  known  concerning  the  comma-bacillus.  The  comma-bacilli 
grow  and  multiply  at  all  temperatures  between  16°  and  40°  C.  I 
have  had  good  cultures  growing  at  16°  C,  and  therefore  the 
months  of  August,  September,  October,  and  November  in  India 
would  be  extremely  favorable.  In  the  south  of  Europe,  March 
and  October,  or  even  February  and  November,  would  be  quite 
favorable,  yet  these  are,  as  a  rule,  the  very  months  when  epidemics 
of  cholera  are  rare,  and  where  they  do  occur,  they  occur  as  a  rule 
between  the  end  of  April  and  October.  The  epidemic  in  Europe 
in  1883,  the  very  epidemic  that  preceded  those  of  Toulon  and 
Marseilles  in  1884,  approached  its  end  by  the  end  of  October." 

The  fact  remains,  however,  that  the  weight  of  opinion  at  this 
day  is  with  Koch. 

Propagation  of  CJtolera. — Dr.  C.  Keith  Aird,77  of  Berlin, 
after  a  discussion  on  the  distribution  of  the  disease  by  vessels, 
points  out,  that,  while  the  interests  of  science  demand  the  detailed 
report  of  every  case,  those  of  commerce,  of  seaports,  etc.,  lean  to 
suppression  of  existing  cases.  He  gives  a  striking  example  in  the 
case  of  the  steamer  Corunna  or  Dorunda,  where  35  cases  with  10 
deaths  occurred  within  a  few  days,  the  fact  being  simply  passed 
over  in  silence  after  the  first  publication.  The  views  upon  the 
spreading  of  cholera  are  up  to  date  generally  based  on  reports 
from  war  vessels,  and  the  importance  of  obtaining  data  from  mer- 
chant vessels  is  pointed  out.  The  poison  reaches  the  ships  by 
three  routes:  (1)  By  passengers  in  apparent  health,  yet  carrying 
the  germ  of  the  disease;  (2)  in  the  provisions,  and  (3)  in  the 
freight.  In  the  first  case  experience  teaches  that  the  disease  dies 
out  soon  after  leaving  port.  In  the  second  case,  the  drinking 
water  has  been  accused,  and  perhaps  justly  so,  as  the  possibility 
of  existence  of  the  germ  in  drinking  water  can  hardly  be  doubted, 
and  as  the  comma-bacillus  has  repeatedly  been  demonstrated  in 
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Indian  ponds.  He  therefore  urges  strict  supervision  of  the  drink- 
ing water  supplied  to  ships.  If  the  provisions  are  the  source  of 
infection,  and  cholera  appears  after  the  vessel  has  left  port,  the 
nearest  port  should  be  made  at  once,  in  order  to  take  means  for 
protection.  The  case  is  different  with  freight,  as  e.g.,  fresh  hides, 
such  as  are  exported  in  quantities  from  the  East  Indies.  It  is  pos- 
sible that  the  sailors  may  not  come  in  contact  with  such  freight, 
Coolies  being  generally  employed  in  the  handling.  Hence  it  may 
be  possible  that  a  vessel,  which  has  not  had  a  single  case  of  cholera 
on  board,  may  carry  the  disease  to  Europe. 

Emigrant  and  transportation  vessels,  being  more  fully  manned 
and  frequently  overcrowded,  afford  a  favorable  soil  for  dissemina- 
tion of  the  disease,  and  to  this  is  added  the  change  of  diet,  to 
which  the  landsman  is  subjected  on  board  ship;  and  furthermore 
the  fact  that  the  preserved  meat  issued  is  frequently  spoiled  and 
unfit  for  food. 

He  gives  a  letter  of  an  engineer  on  board  ship,  which  bears 
out  the  idea  of  the  causal  connection  between  violent  diarrhoea  and 
spoiled  preserved  and  salted  meat. 

He  insists  upon  the  necessity  of  supplying  all  vessels,  espe- 
cially those  crossing  the  torrid  zones,  with  good  provisions,  includ- 
ing pure  drinking  water.  He  holds  that  if  a  physician  be 
appointed  for  service  upon  a  merchantman,  he  should  be  appointed 
by  the  Government,  and  not  by  the  owners  of  the  vessel. 

The  great  point  in  the  author's  opinion  is,  that  the  inhabi- 
tants of  exposed  coast  districts  should  see  to  their  own  protection 
and  thus  to  that  of  the  cities  inland,  by  strict  attention  to  cleanli- 
ness, especially  in  preventing  pollution  of  the  water  in  their  rivers 
and  harbors. 

The  remedy  against  cholera  he  concludes  is  cleanliness  and 
strict  attention  to  diet. 

Prevention  of  ClwUra. — As  regards  the  prevention  of  cholera 
one  of  the  most  striking  examples  of  the  effect  of  sanitary  precau- 
tions was  observed  at  a  colliery  on  the  island  of  Takasima,  Japan, 
where  cholera  last  year  attacked  1500  out  of  4000  laborers,  and 
800  died.  As  this  present  outbreak  was  the  third  time  the  island 
had  been  ravaged  by  cholera,  the  company  took  sanitary  precau- 
tions, which  are  reported  by  the  United  States  Consul,  as 
follow :_" 


Digitized  by  LiOOQ IC 


BpldwnUHogy.]  HYGIENE  AND  EPIDEMIOLOGY.  249 

uThe  port  of  Nagasaki  was  officially  declared  free  from 
Asiatic  cholera  November  6,  The  epidemic  of  the  present  year  in 
Nagasaki  Ken,  owing  to  the  speedy  and  vigorous  restrictive  meas- 
ures adopted  by  the  Government,  was  not  so  severe  as  last  year. 
In  1885,  from  August  13  to  November  14,  practically  the  limits 
of  the  duration  of  the  disease,  there  were  4435  cases  and  2927 
deaths.  This  year,  from  August  9  to  November  6,  there  were 
2384  cases  and  1551  deaths.  While  the  character  of  the  disease 
was  as  severe  and  the  percentage  of  deaths  about  the  same  as  last 
year,  being  about  65  per  cent,  the  number  of  persons  attacked  is  less 
by  over  2000.  At  Takasima  Colliery,  on  the  Island  of  Takasima, 
near  Nagasaki,  the  point  at  which  last  year  the  epidemic  raged 
with  great  severity,  of  the  4000  men  employed  in  the  mines  1500 
were  attacked  and  800  died.  As  this  was  the  third  or  fourth  time 
that  the  island  had  been  ravaged  with  cholera,  the  owners  of  the 
mines,  the  Mitsubishi  Company,  determined  to  try  such  preventive 
means  as  modern  science  could  suggest.  A  complete  sewerage- 
system  was  formed.  Heavy  pumping  arrangements  were  erected 
on  the  beach,  for  pumping  sea-water  to  the  highest  point  of  the 
island,  whence  by  an  arrangement  of  drains  and  sluices  it  was 
gravitated  back  to  the  sea,  flushing  for  three  or  four  hours  daily 
every  drain  among  the  dwelling-houses.  An  extensive  fresh-water 
condensing  apparatus  was  erected,  turning  out  from  7000  to  8000 
gallons  of  water  per  day.  The  wells  on  the  island  were  closed, 
and  water  from  the  mainland  only  allowed  to  be  imported  for  pur- 
poses of  washing,  etc.  A  strict  system  of  food  quarantine  was 
instituted,  and  all  food  was  supplied  through  the  company.  Three 
digesters,  each  of  800  gallons  capacity,  were  erected,  beef  killed 
under  inspection  being  used  to  make  soup,  about  1000  gallons  per 
day  being  supplied  to  the  miners.  Beef  was  also  served  out  in  the 
rations.  All  shell-fish  were  prohibited,  only  deep-water  fish,  after 
inspection,  being  allowed  to  be  landed  or  sold.  No  deleterious 
vegetables  of  any  kind  were  permitted  to  be  brought  to  the  island, — 
potatoes,  beans,  and  certain  harmless  native  vegetables  being  the 
only  ones  allowed  for  consumption.  The  success  of  the  system 
adopted  has  been  amply  demonstrated  by  the  fact  that  Takasima 
has  been  the  only  place  in  Nagasaki  Ken  untouched  by  cholera 
during  this  year's  epidemic.  The  treatment  used  by  Dr.  Nakar 
mura,  the  chief  surgeon  of  the  mines,  was  remarkably  successful. 
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The  proportion  of  deaths  to  cases  in  the  city  of  Nagasaki  was 
about  90  per  cent.  In  Takasima  it  was  only  about  £0  per  cent. 
Dr.  Nakamura  depended  greatly  on  spirits  of  camphor  and  mor- 
phine in  the  initial  stages  of  the  disease,  (even  to  the  subcutaneous 
injections  in  severe  cases),  and  on  morphine  and  atropine  in  the 
collapsed  stage, — in  this  stage  the  morphine  and  atropine  being 
injected.  He  reports  an  interesting  case,  which  occurred  this 
year,  on  the  neighboring  island  of  Nakenosima,  in  which  a  cholera 
patient  was  kept  alive  and  restored  to  health  who  had  been  for 
forty-eight  hours  without  a  perceptible  pulse.  He  is  emphatic  in 
requiring  abstention  from  liquors  by  the  patient  in  the  fever  stage 
of  the  disease.  While  the  cholera  experience  o£  1885  Jias  not 
been  repeated  in  Nagasaki  and  vicinity  in  1886,  the  epidemic  has 
raged,  with  virulence  in  other  parts  of  the  Empire  of  Japan.  In 
1885  there  were  altogether  11,927  cases  and  7152  deaths,  the 
proportion  of  mortality  being  about  60  per  cent.  This  year  (1886) 
•there  were  154,373  cases  and  101,695  deaths, — a  proportion  of 
about  66  per  cent  We  may  say  that  the  cholera  in  Japan  during 
the  past  year  has  spread  widely,  has  been  exceptionally  severe,  and 
the  percentage  of  deaths  enormous.  The  mortality  is  appalling 
when  we  consider  that  the  disease  has  been  combated  with  unusual 
activity,  and  with  all  the  resources  of  modern  science." 

Diphtheria. — Virchow,  as  member  of  a  special  committee  of 
the  Silesian  Society  of  Breeders  of  Fowls,  stated  "that  the  identity 
of  the  various  diphtheritic  pathological  processes  has  not  even 
been  decided  as  to  man.  Even  pharynx-diphtheria  appears  under 
so  many  different  conditions  that  it  is  by  no  means  certain  that  we 
deal  with  the  same  disease  in  all  cases.  Thus  simple  diphtheria 
may  pass  to  the  larynx,  producing  croup.  There  is  also  some 
diphtheria  in  scarlatina,  smallpox,  malignant  phlegmon,  undoubt- 
edly connected  with  these  diseases.  We  find  diphtheria  of  the 
large  intestine  in  dysentery,  as  well  as  in  cholera,  yet  we  cannot 
assume  the  identity  of  dysentery  and  cholera,  or  the  production  of 
pharyngeal  diphtheria  by  intestinal  diphtheria.  The  relation  of 
diphtheria  in  animals  to  that  in  man  is  still  more  doubtful.  It 
not  only  occurs  in  birds,  but  in  calves  also ;  yet  the  proof  has  not 
been  supplied  to  show  their  identity  in  every  case.  The  report  of 
the  society  is  characterized  by  an  editorial  writer79  as  unscientific, 
giving  but  one  side  of  the  question.     The  only  fact  being,  that  as 
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yet  we  have  not  been  able  to  produce  by  culture  a  certain  micro- 
organism as  bearer  of  the  disease  under  all  conditions. 

The  contagious  nature  of  the  disease  is  well  known,  but  dur- 
ing an  epidemic  among  men,  fowls  are  not  specially  endangered, 
nor  is  the  reverse  the  case.  The  same  is  true  of  diphtheria  and 
diphtheritic  dysentery. 

The  only  case  to  be  noted  in  the  society's  report  is  published 
by  Prof.  Gerhardt.  During  a  severe  chicken  epidemic,  a  man 
contracted  traumatic  diphtheria  from  the  bite  of  a  diseased  chicken. 
Two-thirds  of  the  workingmen  also  and  three  children  of  one  of 
them  had  pharyngeal  diphtheria. '  Wound  infection  has  nothing 
to  do  with  the*  question.  But  while  in  the  other  cases  the  transfer 
appears  to  have  been  made  in  the  usual  manner,  yet  we  would 
desire  further  proof  in  order  to  justify  far  reaching  sanitary  meas- 
ures. The  investigations  of  the  Imperial  Sanitary  Office  have 
demonstrated  the  possibility  of  the  transfer  of  chicken  diphtheria 
to  other  animals,  but  also  that  there  are  several  differences  between 
it  and  the  contagious  diphtheria  of  man.  In  any  rare  cases  the 
health  of  man  may  be  affected  by  transfer  of  noxious  materials 
from  diphtheritic  birds ;  but  experience  shows  that  epidemic  diph- 
theria can  not  be  traced  to  epidemic  diphtheria  of  birds. 

Dr.  Emmerichs'  work,  showing  identity  of  the  diphtheria  of 
pigeons  and  of  man,  is  taken  as  a  basis  for  the  demand  for  legal 
measures  referring  to  persons  engaged  in  slaughtering  and  pre- 
paring diphtheritic-croupous  animals,  in  order  to  afford  protection 
against  these  epidemics.  Virchow  holds  that  such  measures  are 
as  yet  not  demanded  and  that  they  would  prove  a  great  burden  to 
agriculture.  In  fact,  an  attempt  to  include  chicken  diphtheria  in 
the  law  for  prohibition  of  animal  epidemics,  would  prove  imprac- 
ticable, for  then  every  single  case  of  diphtheritic  disease  of  a 
chicken  or  pigeon  would  at  once  be  considered  suspicious. 

Two  things,  leaving  legal  regulations  out  of  the  question,  are 
deemed  possible : — 

1.  Instruction  of  those  interested.  This  would  best  be  attained 
by  a  publication  of  the  facts  in  agricultural  journals. 

2.  The  inspectors  of  meat  could  be  directed  to  forbid  the  sale 
of  slaughtered  diphtheritic  animals, — not  only  birds,  but  calves  also. 

This  is  possible  under  existing  laws  relating  to  food  substances. 
Yellow  Fever. — Yellow  fever  has  prevailed  during  the  year 
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on  the  Brazilian  and  Caribbean  sea-coast,  and  various  points  on 
the  Gulf  of  Mexico.  It  was  introduced  into  the  United  States 
from  Havana,  Cuba,  and  effected  a  lodgment  at  Key  West  and 
Tampa,  Florida,  where  it  prevailed  until  the  close  of  the  summer 
season. 

The  investigation  of  the  methods  of  Freire  and  Carmona  for 
the  prevention  of  yellow  fever  by  inoculation  is  now  going  on,  Dr. 
Geo.  M.  Sternberg  of  the  U.  S.  Army  having  been  detailed  for 
that  investigation. 

Scarlet  fever  has  prevailed  extensively  in  England  and  in 
many  parts  of  the  United  States.  Its  origin  in  several  cases  has 
been  traced  to  the  milk  supply.  The  reports  of  the  various  out- 
breaks during  the  year  are  voluminous ;  but  no  new  discoveries 
are  reported. 

Typhoid  Fever. — At  the  Congress  of  Hygiene,  September, 
1887,  M.  Brouardel80  opened  the  discussion  on  the  mode  of  propa- 
gation of  typhoid  fever.  He  referred  to  the  discovery  of  Eberth  in 
1880  of  the  bacillus  of  typhoid  fever  in  the  organs  which  were 
usually  attacked.  Koch,  Gaffky,  Coriul,  and  Babes  have  con- 
firmed the  discovery  of  Eberth.  They  found  the  specific  bacilli  in 
the  organs  of  persons  dying  of  typhoid  fever,  but  they  never  found 
them  in  individuals  who  died  of  other  diseases. 

In  1885  Pfeiffer  found  typhoid-bacilli  in  faecal  matter,  and 
cultivated  them  by  gelatine  plates  during  an  epidemic  which 
prevailed  at  Wiesbaden. 

Brouardel  was  sustained  in  his  opinion  that  the  vehicles  for  the 
transmission  of  typhoid  fever  germs  were,  water,  air,  and  clothing 
in  contact  with  the  sick ;  that  the  great  source  of  the  transmission 
of  the  disease  was  the  pollution  of  drinking  water.  The  amount 
of  space  allotted  to  this  section  is  not  sufficient  to  recapitulate  the 
number  of  places  where  epidemics  of  typhoid  fever  have  been  traced 
to  drinking  water  and  milk,  and  the  other  vehicles  of  contagion 
mentioned  by  Brouardel. 

Few  diseases  are  more  widespread  in  their  character,  or 
prevail  over  a  greater  portion  of  the  surface  of  the  globe.  Newly 
settled  countries  are  not  exempt,  as,  if  the  present  theory  of 
origin  be  correct,  it  could  not  be  expected  that  the  climatic  con- 
ditions of  any  particular  place  could  act  as  a  preventive  of  the 
transmission  of  the  disease. 
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(See  also  Water,  and  the  statement  concerning  the  Ohio 
epidemic  under  the  topic  of  "  Water.") 

Plague. — A  physician  attached  to  the  Russian  Army81  states 
that  ninety  per  cent,  of  the  Russian  troops  on  the  Asiatic  frontier 
have  been  afflicted  with  boil-like  eruptions  on  the  body  without 
injury  to  the  general  health,  but  still  preventing  active  frontier 
service.  *  From  four  to  six  months'  residence  seems  to  be  all  that 
is  necessary  for  the  development  of  boils.  The  plague  itself,  he 
declares,  is  produced  by  a  bacillus  existing  in  the  air  of  the  valley, 
and  by  means  of  dust  it  attaches  itself  to  the  clothing,  and  is 
inhaled  by  the  soldier.  Micrococci  of  plague  originate  in  water. 
One  drop  is  estimated  to  contain  a  million  of  them.  The  Imperial 
deputy  observed  and  examined  300  cases  of  the  plague,  and  states 
that  the  application  of  parasiticide  remedies  are  absolutely  neces- 
sary to  keep  the  troops  on  the  frontier  of  Asia  capable  for 
service. 

Measles. — Dr.  Geschwind's  work  shows  measles  to  be  con- 
tagious before  eruption. 

Epidemics  in  France. — A  valuable  treatise  has  been  written 
by  Dr.  Coffee  on  the  epidemic  of  cholera  in  the  Department  of 
Finistere.  No  proof  of  transmission  by  air,  but  by  means  of  water. 
Clothing  should  be  burned  or  washed  in  boiling  water.  A  woman 
picked  up  in  her  apron  straw  from  the  mattress  of  a  cholera 
patient,  and  carried  it  into  a  stable.  On  the  following  day  she 
showed  symptoms  of  cholera  and  was  a  corpse  twenty-four  hours 
later.  The  poor  and  alcoholic  are  most  often  attacked ;  the  rich 
most  seldom. 

The  epidemic  character  of  diphtheria  is  rapid,  the  vital  faculty 
of  its  contagious  matter  being  wonderful.  Dr.  Darolle  treated  a 
fifteen  months'  old  diphtheria  patient  lying  in  a  cradle  wherein  two 
children  had  died  of  croup  two  years  ago.  Darolle  observed  that 
diphtheria  was  carried  in  blankets  which  peddlers  had  exhibited 
for  sale  in  afflicted  houses.  Isolation  is  strictly  to  be  observed, 
schools  closed,  and  authorities  to  be  informed. 

Lastly,  Dujardin-Beaumetz  reports  interesting  cases  of  the 
epidemic  appearance  of  inflammation  of  lungs,  jaundice,  miliary 
fever  carried  by  midwives.  Dr.  Gibert,  of  Havre,  thinks  that 
every  midwife  should  legally  be  prevented  from  exercising  her 
profession  for  six  weeks  after  the  death  of  a  miliary  fever  or 
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peritonitis  patient,  as  is  the  case  in  England.  Midwives  in  thickly 
populated  districts  should  be  provided  with  antiseptic  fluids. 

Dr.  Mauricet  describes  a  sort  of  St.  Vitus'  epidemic  in  a  school 
conducted  by  a  religious  order,  which  is  an  addition  to  the  chapter 
on  physical  contagion. 

As  a  matter  of  interest,  the  editor  of  this  section  appends 
tables  showing  relative  prevalence  by  months  of  cholera  and 
yellow  fever  in  1887.  The  table  was  compiled  from  such  reports 
as  were  on  file  in  the  Marine  Hospital  Bureau.  They,  however,  do 
not  cover  all  the  cases  of  the  disease  during  the  year. 

Yellow  fever  was  present  in  the  following  named  places 
during  the  year  ending  December  31,  1887: — 
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Cape  Charles  Quaran- 
tine*    

Cienfuegos 

Cucutaf 

Delaware  Breakwater 
Quarantine    .... 

Egmont  Key    .... 

Guayaquil      

Havana 

Key  West 

Kingston  (Jamaica)   . 

Many  Lakes  (Fla.)     . 
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Martinique 
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Sapelo  Quarantine*    . 
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*  No  cases  taken  to  hospital. 


f  No  report'  of  deaths. 
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Cholera  was  present  in  the  following  named  places  during  the 
year  ending  December,  1887: — 
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Malta  and  Gozo  .   .   . 
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Palermo 
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Chili* 

Montevideo 

New  York  Quarantine 

Quillota* 

Uosario 

San  Felipe 

Santiago 

83 
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Tucumon 

Valparaiso* 
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188 

67 

87 
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*  Not  stated. 
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THE  DISPOSAL  OP  THE  DEAD. 

By  JOHN  G.  LEE,  M.D., 

PHILADELPHIA. 


EMBALMING   AND   THE   PRESERVATION   OP   PATHOLOGICAL   SUBJECTS. 

"  If  we  cannot  save  our  patients,  we  can  at  least  preserve  our 
subjects,"  is  the  theme  of  a  memoir  recently  presented  by  Laskow- 
ski1  to  the  Academy  of  Medical  Sciences  of  Geneva,  and  crowned 
by  that  body.  For,  despite  the  recent  advances  of  modern  science, 
man,  dubious  of  the  immortality  of  his  imperishable  soul,  seeks,  in 
defiance  of  the  laws  of  nature  and  the  fiat,  "  dust  unto  dust,  and 
ashes  to  ashes,"  to  render  imperishable  his  tenement  of  earthly 
clay.  Thus  it  is  that,  apart  from  the  useful  preservation  of  ana- 
tomical specimens,  the  practice  of  embalming  still  meets  with 
occasional  supporters  in  all  civilized  countries.  Fortunately,  but 
little  practical  result  follows,  for,  according  to  Easse,  Dr.  Latour 
emphatically  remarks,  that  if  the  human  race  fiad  for  the  last  throe 
thousand  years  practiced  embalming,  there  would  not  be  to-day  a 
portion  of  the  earth's  surface  unoccupied  by  mummies.  Though 
the  regulations  of  the  Georgia  State  Board  of  Health,  regarding 
cadavera  for  dissection,  provide  that  after  a  body  has  been  re- 
ceived by  any  medical  college,  it  must  be  embalmed  and  kept 
untouched  by  the  knife  for  a  period  of  sixty  days,  during  which 
time  it  may  be  reclaimed  by  any  relative  or  friend  and  interred, 
embalming  cannot  be  considered  of  frequent  occurrence  in  the 
United  States  since  the  civil  war. 

Originating  with  the  Egyptians,  who  crudely  eviscerated  the 
subject,  stuffed  it  with  aromatics,  and  bandaged  it  with  clothes 
saturated  with  aromatic  gums  and  oils,  the  body — thanks  to  the 
dryness  of  the  climate  of  the  Nile  basin— was  thus  preserved  long 
enough  for  desiccation  to  take  place,  when  putrefaction  became 
impossible.  Later,  during  mediaeval  limes,  it  was  resorted  to  on 
principles  differing  but  slightly  from  those  of  the  Egyptians.  It 
was  not  until  1835,  that  Dr.  Franchina,  of  Naples,  and,  at  almost 
17~v-  (267) 
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the  same  time,  Lauth,  of  Strasbourg,  conceived  the  idea  of  forcing 
preservative  fluids  into  the  blood-vessels,  since  which  time  nearly 
every  drug  supposed  to  possess  antiseptic  properties  has  been  tried 
in  turn. 

Formerly  (and  probably  even  now-a-days),  in  order  to  perform 
an  embalmment  skillfully  and  with  entire  success,  an  experienced 
surgeon  was  required.  In  this  country,  nearly  every  funeral 
director  operates  as  an  embalmer,  at  times  very  successfully. 
Relying  upon  previous  personal  experience,  most  of  them  have  their 
own  special  injecting  fluids,  which  they  use  in  preference  to  all 
others.  Such  fluids  are  innumerable.  The  famous  Gannal,  of 
Paris,  used  arterial  injections  of  a  saturated  solution  of  neutral 
sulphate  of  alum.  Laskowski  announces,  as  the  ideal  preservative 
injection,  a  solution  first  devised  by  himself  in  1864,  consisting  of 
glycerine,  second  grade,  100  parts;  carbolic  acid,  5  parts.  From 
4  to  6  litres  of  this  solution  usually  suffice,  and  cost  eight  to  ten 
francs.  A  somewhat  cheaper  fluid,  which  answers  very  well,  is 
glycerine  ambree,  100  parts;  alcohol  (or  water),  20  parts;  carbolic 
acid,  5  parts ;  crystallized  boric  acid,  5  parts.  Cadavers  injected  in 
this  way  do  not  decompose  for  several  months.  For  the  most 
perfect  form  of  embalmment,  this  fluid  consists  of  7  litres  of  pure 
glycerine ;  250  grammes  of  carbolic  acid ;  500  grammes  of  chloride 
of  zinc;  1  kilogramme  of  absolute  alcohol;  and  250  grammes  of 
corrosive  sublimate.  These  ingredients  must  be  carefully  mixed 
together  with  such  essences  and  tinctures  as  may  be  desired  to 
produce  an  agreeable  odor  and  color ;  in  order  to  avoid  rupturing 
the  blood-vessels,  the  injection  must  be  skillfully  performed.  The 
brain,  Laskowski2  suggests,  may  be  preserved,  after  cleaning,  by  a 
fluid  consisting  of  20  parts  of  alcohol,  and  3  of  boric  acid,  to  100 
parts  of  water.  While  soaking  in  this  solution,  the  meninges  are 
removed,  and  after  five  or  six  days  the  brain  is  put  into  a  saturated 
alcoholic  chloride  of  zinc  solution,  and,  after  a  short  treatment, 
into  the  already  mentioned  mixture  of  carbolic  acid,  alcohol,  and 
glycerine,  after  which  it  can  be  preserved  and  hardened  in  the 
open  atmosphere. 

For  the  preservation  of  the  human  corpse  for  scientific  or 
legal  purposes,  Wickersheim,3  of  the  Berlin  Anatomical  and  Medi- 
cal Museum,  prefers  a  fluid  as  follows:  Caustic  potash,  60  parts; 
arsenious  acid,  10  parts;  dissolve  by  heat  in  500  parts  of  water, 
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then  add  enough  water  to  make  3000  parts,  in  which  dissolve 
alum,  100  parts;  salt,  25  parts;  saltpetre,  12  parts.  After  cooling, 
filter.  To  10  litres  of  this  neutral,  colorless  fluid,  add  4  litres  of 
glycerine,  and  1  litre  of  methylic  alcohol.  The  body  is  to  be  in- 
jected with  the  fluid,  and  immersed  in  it  for  a  few  days,  then 
rubbed  and  dried;  the  subject  is  to  be  enveloped  in  a  sheet 
soaked  with  the  preservative,  and  placed  in  an  air-tight  receptacle. 

Dr.  Tilton,4  United  States  Army,  differs  with  Wickersheim, 
and  advises  the  following  formula:  Solution  of  chloride  of  zinc 
(U.  S.  Ph.),  1  gallon;  solution  of  chloride  of  sodium  (5yj.  to  Oj.),  6 
pints;  solution  of  bichloride  of  mercury  (gj.  to  Oj.),  4  pints ;  alcohol 
4  pints;  carbolic  acid  (pure),  |  pint;  carbolic  acid  dissolved  in 
glycerine,  1|  pints.  All  these  ingredients  should  make  a  clear 
solution  of  3  gallons.  For  preserving  human  bodies,  2|  fluidounces 
for  each  pound  is  a  safe  estimate.  If  an  artery  is  used,  the  injec- 
tion should  be  toward  the  capillaries,  and  if  a  vein,  toward  the  heart. 

Bouchard  and  Bearnis,5  of  Bordeaux,  indicate  the  following 
as  the  preservative  injection  in  usage  at  their  Anatomical  Insti- 
tute: Hydrated  borate  of  soda,  10  parts;  glycerine  (sp.  gr.,  30° 
Baum6),  7  parts.  Reduce  the  soda  to  a  very  fine  powder,  put  it 
in  a  basin,  and  pour  in  the  glycerine  little  by  little  to  make  a 
complete  mixture,  which  must  be  warmed  up  to  80°  Centigrade. 
Then  put  in  a  sufficient  quantity  of  alcohol  to  make  this  mixture 
fluid.  The  injection  is  practiced  in  the  carotid  or  femoral  arte- 
ries. In  subjects  having  already  undergone  a  post-mortem,  the 
four  extremities  should  be  injected.  This  liquid  is  said  by  its 
inventors  to  render  dissecting  wounds  harmless. 

Imada,6  of  Japan,  has  also  obtained  good  results  with  the 
following  fluid  in  injecting  cadavera:  Jfc.  Starch,  3xx->  water, 
fjxx.  Mix  thoroughly  and  add  the  following,  prepared  as 
directed:  Wheat  flour,  giij-;  vermilion,  gij«  to  giij-  Mix  these 
articles  in  a  dry  state,  triturate  together,  and  add  water,  f  giij. 
After  injecting  this  mass  the  following  should  be  injected  in  order 
to  prevent  decomposition:  Carbolic  acid,  £iij;  glycerine,  f^iss; 
water,  f  Jiij. 

Grnwitz,7  of  the  Berlin  Pathological  Museum,  speaks  enthu- 
siastic^ y  of  the  following  pickling  liquid,  which  he  has  been 
using  for  the  past  two  years:  Common  salt,  150  grammes;  sugar, 
40  grammes;  saltpetre,  20  grammes,  dissolved  in  1  litre  of  water, 
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and  the  solution  acidulated  by  the  addition  of  three  per  cent,  of 
boric  or  tartaric  acid.  The  pathological  specimen  is  placed  in 
this  fluid,  and  water  is  added  until  the  object  sinks  in  it;  the 
vessels  should  be  filled  brimful,  so  that  when  the  cover  is  placed 
on,  no  layer  of  air  should  be  between  the  cover  and  the  liquid. 
The  pickle  is  usually  ready  in  from  four  to  eight  weeks. 

Besides  the  foregoing  and  many  other  already  well-known 
methods  of  conserving  the  human  cadaver  and  pathological  speci- 
men, it  is  said  that  a  well-known  physician  and  chemist  of  Padua, 
G.  B.  Massedaglia,8  now  dead  some  forty  years,  discovered  a 
process  for  petrifying  animal  bodies,  which  he  kept  a  secret,  and 
which  as  yet  his  heirs  have  not  seen  fit  to  reveal. 

Kergovatz9  proposes  to  replace  ordinary  inhumation,  crema- 
tion, and  embalming,  by  galvanoplasty ;  which  he  claims  has  given 
him  the  most  satisfactory  results.  The  subject,  covered  with  a  layer 
of  plumbago,  is  immersed  in  a  bath  of  metallic  solution  of  either 
copper,  zinc,  silver,  or  gold  (according  to  the  wealth  and  station 
of  the  deceased),  and  containing  a  piece  of  the  metal  to  be 
used.  To  this  is  attached  the  positive  pole  of  a  strong  battery. 
The  negative  pole  is  applied  to  the  body,  and  at  once  a  fine  film 
of  metal  begins  to  cover  the  latter  entirely  and  evenly.  This  may 
be  continued  until  the  coating  attains  any  degree  of  thickness. 
This  curious  and  remarkable  discovery  needs  for  the  present  no 
comment  as  to  its  merits  or  demerits.  Experienced  anatomists 
and  pathologists  will  easily  see  the  latter. 

In  the  absence,  in  most  countries,  of  any  regulations  as  to 
the  epoch  at  which  deceased  persons  must  be  interred,  a  time  often 
deferred  until  decomposition  has  s3t  in,  it  is  interesting  to  know 
that  a  proper  method  for  the  deodorization  of  the  dead  is  to  fill 
the  coffin  with  sawdust  saturated  with  chloride  of  zinc,10 — a  cheap 
and  efficient  remedy. 

INHUMATION,  BURIAL   REFORM,  CREMATION. 

While  in  prehistoric  times  primitive  man  may  have  disposed 
of  the  dead  body  by  casting  it  into  the  sea,  or  by  abandoning  it 
on  the  surface  of  the  ground  to  the  fury  of  the  elements  and  the 
ravages  of  wild  beasts,  there  is  abundant  evidence  to  show  that  as 
the  population  of  this  planet  increased  in  numbers  and  civilization, 
and  as  superstition — the  precursor  of  all  forms  of  religion — gxadu- 
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ally  developed  in  the  minds  of  our  primaeval  ancestors,  it  soon 
became  customary,  partly  out  of  regard  for  the  necessities  of  the 
living,  and  partly  out  of  respect  for  the  dead,  to  provide  proper 
and  appropriate  resting  places  for  the  remains  of  those  who  had 
passed  over  to  the  great  majority.  Naturally,  the  mode  of  their 
disposal  at  first  varied  greatly,  according  to  the  customs  of  each 
tribe  or  nation  and  the  climate  and  topography  of  the  country 
.occupied  by  them,  together  with  the  means  of  the  deceased,  and 
the  wishes  of  their  friends  and  relatives.  The  rocky  soil  of  Attica, 
for  instance,  bare  of  trees,  necessitated  the  burial  in  grave  cham- 
bers of  the  majority  of  the  inhabitants,  while,  on  the  contrary, 
in  a  wooded  country,  cremation  would  be  thought  preferable.  In 
early  times  the  Attic  burial  rites  were  of  the  simplest.  The  grave 
was  dug  by  the  nearest  relatives  and  the  corpse  buried  in  it ; 
whereupon  the  mound  was  sown  with  corn,  by  means  of  which 
the  decaying  body  was  supposed  to  be  pacified.  Indeed,  even 
without  entering  into  a  lengthy  disquisition  on  the  burial  customs 
of  the  ancients,  it  is  impossible  not  to  notice  the  superstitious  awe 
and  reverence  which  seem  still  the  inevitable  accompaniment  of 
death,  save  in  some  of  the  most  savage  tribes  whose  anthropo- 
phagous customs  announce  a  most  determined  spirit  of  utilitarian- 
ism. To  watch  over  the  rights  of  the  dead,  and  to  do  him  honor, 
so  that  his  spirit  might  not  wander  restlessly  on  the  banks  of 
Acheron,  excluded  from  the  Elysian  fields — this  was  the  beautiful 
Greek  custom  sanctified  by  the  precepts  of  religion ;  an  honor- 
able burial  being,  according  to  Plato,  the  most  beautiful  conclusion 
of  a  life  prolonged  to  old  age  and  surrounded  by  wealth,  health, 
and  the  esteem  of  men.11 

After  the  very  earliest  periods  the  burial-places  seem  to  have 
been  in  the  houses  of  the  deceased  themselves;  this  immediate 
contact  with  the  dead,  however,  being  considered  unclean,  burial- 
grounds  were  prepared  outside  the  city  walls  both  at  Athens  and 
Sikyon.  Sparta  and  Tarentum  had  burial-grounds  in  the  city  in 
order  (as  the  law  of  Lycurgus  has  it)  to  steel  the  mind  of  the 
youths  against  the  fear  of  death.  But  cremation  was  usually 
adopted  after  a  battle  or  pestilence,  whenever  a  large  accumula- 
tion of  bodies  gave  rise  to  dangerous  emanations,  and  it  was  also 
used  to  facilitate  the  return  home  of  the  remains  of  the  persons 
who  had  died  in  foreign  countries.     The  burial  customs  of  the 
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Romans  did  not  differ  markedly  from  those  observed  in  Greece. 
First,  we  have  inhumation,  followed  by  incineration,  introduced 
it  is  said  by  the  dictator  Sulla,  who  feared  that  his  body  would 
be  defiled  by  the  people.  And  so  on,  were  we  to  investigate  fully 
all  the  literature  of  the  subject  as  recorded  in  the  able  works  of 
Easse,12  Wickes,13  and  Erichsen,14  we  would  find  that,  influenced 
thereto  by  imitation  of  their  neighbors,  or  driven  thereto  by  the 
increase  of  population,  most  nations,  though  they  at  first  inhumed 
their  dead,  ultimately  practiced  cremation.  Even  in  Rome  and 
Byzantium,  the  centres  of  all  civilization  during  the  period  of  the 
decadence,  it  was  performed  by  nearly  all  classes,  the  Christians 
included,  until  when  hunted  down  by  the  myrmidons  of  the  Caesars 
and  obliged  to  seek  refuge  in  the  caves  in  the  country  and  the  cata- 
combs of  the  imperial  city,  they  were  forced  to  desist  from  a  cere- 
mony which,  by  drawing  attention  to  their  retreats,  would  have 
insured  them  captivity  and  martyrdom.  But  when,  at  last,  that 
master  politician  of  his  day,  the  Emperor  Constantine,  in  order  to 
secure  the  supremacy  of  the  empire,  officially  recognized  and 
tolerated  the  sects, — thus  unchaining  against  his  incapable  succes- 
sors a  force  which  he  himself  was  barely  able  to  control, — they 
emerged  from  the  darkness  of  their  holes  in  the  ground,  and  as 
they  gradually  acquired  strength,  they  increased  their  hatred  of 
what  was,  by  recollection  of  past  persecutions.  Both  leaders  and 
followers  breathed  anathema  and  vengeance  against  the  practices 
and  customs  of  their  Pagan  masters,  until  the  collapse  of  the 
Western  Empire  and  the  darkness  of  mediaeval  ages  hid  from 
view  the  miserable  quarrels  of  both  oppressors  and  oppressed. 

The  modern  ideas  of  incineration  but  prove  that  history 
moves  in  parallel  lines,  repeating  itself  over  and  over  again  in  its 
grander  feature,  differing  only  from  its  previous  performances  in 
raise  en  scdne  and  the  individualized  personality  of  the  actors. 
"  It  is  in  strict  conformity,"  says  Frazer,16  in  his  excellent  paper, 
"with  what  we  observe  of  the  cyclical  movement  of  ideas  among 
men,  that,  in  the  nineteenth  century,  and  after  a  lapse  of  two 
thousand  years  since  the  nations  representing  civilization  indulged 
the  practice,  the  advisability  of  cremation  or  burning  the  bodies 
of  the  dead  should  be  earnestly  discussed,  and  that  its  advocates 
should  find  in  it  a  subject  of  great  importance  to  the  sanitary 
condition  of  aU  communities  of  persons."    Notwithstanding  Easse's 
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assertion  that  the  scheme  has  met  with  some  enemies,  and  that 
injudicious  promoters  of  the  system  have  not  proved  the  least  of 
them,  there  can  be  little  doubt  to  the  watchful  observer  that  the 
public  mind  is  undergoing  a  gradual  change  in  favor  of  incinera- 
tion. The  horrors  of  decomposition  in  the  earth  are  becoming 
better  known  by  the  public  at  large,  while  the  physician  knows 
but  too  well  what  horrible  sights  the  smiling  green  mound  or  the 
costly  monument  hides  from  the  eye, — putrefaction  in  all  its  forms, 
mummification,  the  formation  of  adipocere,  while  animal  life  teems 
and  thrives  in  every  form  on  the  decomposing  corpse.  Meguin16 
has  recently  established  the  fact  that  the  worms  of  the  grave  are 
not  really  worms,  but  the  larvae  of  insects,  Dipterce,  Coleopterce,  Lepi- 
dopterw,  Arachnides,  deposited  in  the  cadaver,  according  to  cir- 
cumstances, either  a  few  minutes  or  even  two  or  three  years  after 
death,  each  species  selecting  its  own  particular  form  of  decomposi- 
tion. The  evils  of  inhumation,  intra-mural  and  extra-mural,  have 
been  experienced  for  many  years,  to  the  cost  of  many  valuable 
lives,  and  commented  upon  by  able  writers,  until  at  last,  public 
opinion  having  crystallized  upon  the  subject,  the  leading  scientists 
of  the  day  have  come  forward  to  demonstrate  that  in  this  period 
of  bitter  struggle  for  the  survival  of  the  fittest,  it  is  the  duty  of 
the  dead  to  make  room  for  the  living.  Thus  with  Italy  as  its 
pioneer,  with  many  countries  both  of  the  old  and  new  world  fol- 
lowing her  l^ad,  cremation  has  been  making  rapid  progress  since 
1874;  though  prior  to  that  time  isolated  instances  of  incineration 
had  occurred.  Crematories  have  been  erected  in  many  of  the 
principal  cities  of  Europe  and  the  United  States,  while  societies 
have  been  formed  to  disseminate  knowledge  upon  the  subject  and 
encourage  its  practice,  and  in  those  countries  where  such  action 
was  necessary,  legislative  consent  to  this  method  of  disposing  of 
human  remains  has  been,  or  is  about  to  be,  obtained.  Many  have 
even  added  to  the  beneficial  effects  of  their  teachings  by  the  force 
of  their  example,  and  by  having  their  remains  cremated  have 
shown  their  preference  for  the  purifying  disintegration  accom- 
plished by  fire,  to  the  slow  and  unspeakably  foul  process  of  corrup- 
tion in  the  earth.  Foremost  of  all  in  the  ranks  of  these  advanced 
thinkers  was  the  late  Professor  S.  D.  Gross,  M.D.,  LL.D.,  whose 
cremation  took  place  some  years  ago  in  the  Le  Moyne  furnace, 
and  attracted  marked  attention.     Concerning  this  distinguished 
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man's  views  on  incineration,  the  following  anecdote,  probably  but 
little  known,  may  possibly  prove  of  interest.  Among  the  many 
persons  present  when  Dr.  Frazer  read  his  instructive  paper  before 
the  Social  Science  Association  in  this  city,  in  1874,  was  Professor 
Gross,  who,  rising  at  the  termination  of  the  paper,  said  he  would 
like  to  ask  the  lecturer  a  question.  Upon  being  accorded  the 
floor,  Professor  Gross  stated  that  he  desired  to  know  whether  the 
cadaver  could  not  be  destroyed  by  burying  in  quick  lime  ]  From 
the  lecturer  he  received  the  reply:  "That  while  such  a  process 
would  undoubtedly  destroy  the  soft  parts,  you  would  run  the  risk, 
should  the  body  be  brought  to  light  in  after  ages,  of  having  some 
one  play  with  your  skull."  Possibly  such  a  reply  may  have  con- 
firmed Dr.  Gross's  opinion  as  to  what  should  be  done  with  his 
body  after  his  death. 

Rapidly,  however,  as  incineration  has  been  received  by  the 
more  intelligent  of  the  people  at  large,  it  must  not  be  thought 
that  such  progress  was  made  without  a  fight.  Many  difficulties 
have  been  raised  against  its  adoption;  legal,  medico-legal,  religious, 
and  sentimental  objections  have  been  raised  against  the  practice. 
The  laity,  the  bar,  the  clergy,  and  some  physicians,  who  should 
have  known  better,  have  in  turn  had  their  fling  at  it.  The  limited 
space  at  our  commatfd  will  not  permit  us  to  reply  to  the  purely 
sentimental  obstacles  which  have  been  brought  forward.  They 
will  probably  receive  their  quietus  at  the  International  Congress 
on  Cremation,  which  will  meet  at  Milan,  in  April,  1888,  for  the 
purpose  of  discussing  it  in  its  many-sided  aspects.  Of  far  more 
importance  for  immediate  consideration  are  the  impediments  which 
governments  are  apt  to  put  in  the  way,  its  cost,  and  the  best 
method  of  performing  it.  For  instance,  the  Danish  authorities 
have  forbidden  cremation  on  the  strength  of  an  old  ecclesiastical 
law,  passed  in  1685,  according  to  which  burial  is  prescribed  as  the 
only  way  to  dispose  of  the  dead.  As  a  crematory  has  already  been 
erected  in  Copenhagen,  the  owners  feel  that  they  have  a  just  cause 
of  complaint  that  they  were  not  earlier  informed  of  the  existence 
of  this  law.17  In  Brazil,  on  the  contrary,  an  imperial  decree  has 
recently  promulgated  making  cremation  compulsory  in  all  cases 
of  death  from  yellow  fever.  The  State  will  provide  the  crema- 
tory furnaces,  and  will  pay  all  the  expenses  attendant  upon  this 
mode  of  disposal  of  the  dead.18 
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The  cost  of  the  operation,  is  an  equally  important  factor ;  it 
has  been  found  to  reach  as  high  as  <£10  in  England.  Le  Moyne 
thinks  that  the  average  expense  of  the  cremation  plan  would  not 
exceed  $20.00.  It  is,  however,  probable  that  in  many  cases  the 
cost  would  exceed  that  amount,  but  even  then  the  expenses  would 
be  far  below  those  of  earth  burial  in  large  cities,  with  all  its  ghastly 
pomp  and  mummery.  Naturally  much  would  depend  upon  the 
system  employed  to  obtain  the  necessary  heat.  These  systems 
are  quite  numerous  at  present.  Sir  Henry  Thompson  has  sug- 
gested the  Siemens  furnace  as  the  vehicle  of  volatilization,  for  the 
reasons  that  inferior  fuel  may  be  employed  to  attain  a  high  tem- 
perature ;  that  the  object  to  be  heated  is  not  brought  in  contact 
with  anything  but  the  inflamed  gases;  that  the  attainable  tem- 
perature is  higher,  and  that  the  gaseous  products  of  the  body  can 
be  thoroughly  decomposed  and  burned  before  their  escape  from  the 
chimney.  Frazer  thinks  that  if  the  practice  were  to  become  gen- 
eral, reverberatory  funeral  altars  would  be  erected  in  convenient 
places  for  the  people,  whenever  the  death-rate  would  justify  the 
outlay;  for  if  the  poor  are  to  enjoy  the  privilege  of  participating, 
the  furnaces  must  be  so  liberally  patronized  that  the  fires  may  be 
kept  constantly  burning.  He  further  adds  that  one  economical 
plan  of  procuring  heat  would  be  to  associate  a  cremation  furnace 
with  the  large  iron  furnaces,  and  use  their  waste  heat.  Bru- 
netti,  Gorini,  Venini,  and  Bourry,  have  each  introduced  their 
own  apparatus  and  worked  them  with  success.  The  reports  of 
the  coming  Congress  at  Milan,  upon  these  different  systems  will 
therefore  be  awaited  with  impatience.  A  movement  has  also  been 
set  on  foot  in  Italy  toward  erecting  in  one  of  the  principal  towns  an 
electrical  crematorium.  In  this  edifice  the  corpses  will  be  instantly 
consumed  by  means  of  an  intense  heat  caused  by  electricity.11' 
The  destruction  of  dissecting-room  offal  is  also  receiving  due 
attention ;  the  usual  way  of  getting  rid  of  it  by  burial,  storage, 
cremation,  by  alkalies,  by  mincing  it  and  throwing  it  into  the 
sewers,  by  giving  it  to  buzzards,  and  by  boxing  it  up  and  sending 
it  away,  proving  expensive  and  troublesome.  H.  C.  Boenning,20 
of  this  city,  thinks  he  has  found  the  solution  of  this  unpleasant 
problem  by  the  use  of  the  Gregory  furnace.  He  finds  the  cost 
of  fuel  so  small,  with  an  entire  absence  of  foul  ga&,  and  a  mini- 
mum residue  of  ash,  that  he  recommends  such  a  furnace  as  an 
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indispensable  accession  to  every  school  of  anatomy.  A  large 
crematory  has  also  been  erected  in  the  cemetery  of  Pere  La 
Chaise,  in  Paris,  and  will  shortly  be  opened.  Our  friend,  Dr. 
Brouardel,  estimates  that  the  furnaces  will  be  able  to  consume 
4500  bodies  annually,  which  is  said  to  be  about  the  average 
number  of  corpses  leaving  the  hospitals  in  Paris  during  the  year.21 

Thus  far  we  have  simply  dealt  with  the  important  questions 
of  inhumation  and  incineration,  but  between  the  two  there  lies  a 
via  media,  suscitated  by  the  friends  of  the  former  and  the  oppo- 
nents of  the  latter,  and  in  charge  of  an  association  with  its  head- 
quarters in  England,  whose  profession  of  faith  is  as  follows: 
44 1.  The  exercise  of  economy  and  simplicity  in  everything  apper- 
taining to  the  funeral.  2.  The  use  of  plain  hearses  or  wheeled 
biers.  3.  The  disuse  of  crape,  scarves,  feathers,  velvet  trappings, 
and  the  like.  4.  The  avoiding  of  excessive  floral  decoration.  5. 
The  discouraging,  on  the  occasion  of  the  funeral,  as  far  as  possi- 
ble, of  all  eating  and  drinking  beyond  that  of  every-day  life.  6. 
The  meeting  in  the  churchyard  or  cemetery  instead  of  at  the 
house  of  mourning.  7.  The  dispelling  of  the  idea  that  all  the 
club-money  must  be  spent  on  the  funeral.  8.  The  early  inter- 
ment of  the  body  in  soil  sufficient  and  suitable  for  its  ultimate 
elements.  9.  The  use  of  such  materials  for  the  coffin  as  will 
rapidly  decay  after  burial ;  this  method  being  in  accordance  with 
the  laws  of  nature,  and  avoiding  sanitary  evils,  while  the  practice 
of  burying  in  almost  imperishable  coffins  is  fraught  with  danger 
to  public  health.  10.  The  substitution  of  burial  plots,  surrounded 
by  coping,  for  family  vaults.  11.  The  encouragement,  on  sanitary 
grounds,  of  the  removal,  in  crowded  districts,  of  the  body  to  a 
mortuary,  instead  of  retaining  it  in  the  rooms  occupied  by  the 
living.  12.  The  impressing  upon  workhouse  officials  the  claims 
of  the  poorest  to  proper  and  reverent  burial."22 

The  sumptuary  restrictions  recommended  are  deserving  of 
the  highest  praise,  and  if  the  people  could  only  be  encouraged  to 
carry  them  out,  or  forced  to  do  so,  the  health  of  communities 
might  be  materially  benefited.  Suitable  mortuaries  would  prove  a 
great  benefit  to  the  poorer  classes,  and  should  be  erected  in  this 
country  by  the  proper  authorities,  as  is  done  in  so  many  European 
countries.  Perishable  coffins  are  an  excellent  suggestion,  as  is 
also  that  of  burial  in  plain  earth.     But,  to  our  mind,  it  is  too  late 
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now  to  go  back  to  the  "earth  to  earth"  burial,  except  in  rural 
districts  where  overcrowding  does  not  occur.  Burial  in  the  soil 
within  and  near  our  large  cities  pollutes  the  earth,  the  air,  and  the 
water;  the  earth  has  no  time  to  destroy  the  germs  of  contagious 
diseases,  and  the  air  and  water  are,  when  infected,  active  agents  in 
their  propagation.  In  this  city  three  cemeteries  containing  80,000 
graves  are  so  situated  as  to  be  liable  to  drain  into  the  Schuylkill, 
the  drinking  water  of  1,000,000  people.  The  diarrhoea  prevalent 
here  during  the  Centennial  Exhibition  is  said,  by  many  eminent 
sanitarians,  to  have  been  caused  by  burial-ground  water  drunk  by 
strangers  unaccustomed  to  it.  Prescott,  of  Michigan,  says:  "The 
purifying  power  of  ground,  like  that  of  the  air  above  it,  is  limited 
and  easily  overcharged.  If  ground  air  be  loaded  with  more 
putrescent  vapor  than  it  can  oxidize,  then  poison  is  carried 
through  the  porous  earth."  As  to  the  idea  that  if  cremation 
became  general  the  museums  of  anthropology  and  of  natural 
history  would  become  bankrupt,  it  scarcely  merits  consideration. 
The  chemical  objection :  Would  not  universal  cremation  rob  nature 
of  its  supply  of  ammonia?  can  be  answered  in  the  words  of 
Haeckel:  "Natural  science  teaches  that  not  one  particle  of  matter 
has  ever  come  into  existence  nor  one  passed  away.  While  a 
natural  body  seems  to  disappear  by  burning,  evaporating,  decay- 
ing, or  chemical  combination,  the  coming  into  existence  of  a 
natural  body,  a  crystal,  a  fungus,  an  infusorium,  depends  upon  the 
different  particles  of  molecular  aggregations  which  existed  before 
in  a  certain  form  or  combination,  assuming  a  new  form  or  combi- 
nation, in  consequence  of  changed  conditions  of  existence.  But 
never  has  a  particle  of  matter  vanished,  or  even  an  atom  been 
added  to  the  already  existing  mass."  And  the  time  is  not  far 
distant  when  cremation,  resorted  to  voluntarily  by  communities  in 
antiquity,  still  obligatory  in  times  of  pestilence  and  war,  will  again 
be  resorted  to  as  the  result  of  scientific  forethought  and  sanitary 
teaching.  During  this  century,  the  end  of  which  is  rapidly  ap- 
proaching, we  have  done  much  to  improve  the  sum  total  of  civili- 
zation at  the  expense  of  human  life.  It  is  now  time  the  dead 
should  make  room  for  the  living. 
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ANATOMY  OF  THE  BRAIN. 

By  E.  C.  SPITZKA,  M.D., 

NEW   YORK. 


Progress  in  brain  anatomy  has  mainly  followed  the  lines 
traced  by  the  immortal  Gudden.  The  cerebro-spinal  fibre 
labyrinth  is  becoming  unraveled,  strand  by  strand.  We  appear  to 
be  on  the  eve  of  understanding  not  alone  the  topographical  location 
of  the  various  higher,  lower  and  intermediate  nerve  centres,  and 
of  the  tracts  which  bind  them  in  co-ordinate  union,  and  directly 
or  indirectly  with  the  periphery,  but  also  their  precise  physiological 
role.  Most  of  this  knowledge  has  been  obtained  by  the  atrophy 
method,  supplemented  by  a  careful  study  of  agenesies  in  the  cases 
of  monstrosities,  and  of  secondary  degenerations,  ensuing  from  focal 
organic  diseases  of  the  adult  brain.  The  well-established  paths 
of  voluntary  motor  control  of  the  extremities,  of  the  muscular 
sense,  and  of  visual  projection  have  been  confirmed  by  a  host  of 
observations.  The  discovery  of  the  road  traveled  by  auditory  im- 
pressions, the  connections  of  the  olivary  nuclei,  the  minute  relations 
of  the  posterior  roots  and  derived  tracts,  as  well  as  the  oculo- 
motor system,  are  in  the  main  the  results  of  researches  completed  in 
1887.  In  addition  to  the  remarkable  results  obtained  in  the 
anatomy  of  the  nerve  tracts,  as  found  in  man,  comparative  anato- 
mists have  furnished  important  corroborative  data  derived  from  a 
study  of  the  same,  or  analogous  tracts,  in  lower  animals.  Some 
of  these  results  relate  to  the  central  apparatus  of  special  sense. 
The  illustrations  adduced  in  several  such  instances  prove  to  be 
remarkable  confirmations  of  the  atrophy  method.  Most  fruitful  in 
this  field  have  been  the  discoveries  made  in  the  cetacean  brain. 
The  remarkable  mammalia  which  lead  pelagic  lives,  having  lost 
their  hind  limbs  and  the  free  digital  motion  of  the  fore  limbs,  are 
found  to  have  the  pyramid  tracts  and  columns  of  Goll  absent.  So 
far  they  illustrate  and  sustain  the  deduction  of  the  Gudden  school, 
by  a  sort  of  natural  atrophy  method ;  but  to  make  up  for  this 
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atrophy,  they  exhibit  an  enormous  overgrowth  of  those  tracts  and 
ganglia  which  are  devoted  to  the  reception  and  transmission  of 
impressions  from  the  labyrinth  of  the  ear.  There  is  thus  established 
a  natural  hypertrophy  experiment,  as  it  were,  which  furnishes 
positive  confirmation  in  every  detail  of  the  results  of  artificial 
atrophy  obtained  by  Onufrowicz  and  Baginsky.  But  not  alone  in 
physiological  cerebral  anatomy  have  important  facts  been  developed ; 
discoveries  have  been  made  in  the  morphological  field  of  brain 
anatomy,  which  more  than  realize  the  wildest  dreams  of  phylogeny . 
Who  would  have  dreamed  that  the  obscure  appendix  known  as 
the  pineal  gland,  in  which  Descartes  sought  the  seat  of  the  soul, 
would  turn  out  to  be  the  primitive  eye  of  the  Cyclopean  ancestor 
of  the  vertebrata?  Yet  this  has  been  proven,  and  its  ventral 
analogue,  the  pituitary  body,  may  yet  be  shown  to  be  what  is  as  yet 
only  surmised  equally  an  ancestral  relic,  but  of  a  primitive 
pharyngeal  gland  possessed  by  the  same  remote  ancestor. 

A.  von  Kolliker1  has  confirmed  and  extended  the  observations 
of  DeGraaf,  Spencer,  Wiedersheim  and  Kabl.-Ruckhardt  relative 
to  the  real  nature  of  the  so-called  pineal  gland.  There  is  found 
in  the  skulls  of  extinct  reptiles,  such  as  the  ichthyosaurus  and 
Nothosaurus  and  amphibians  such  as  the  labyrinthodon,  a  foramen 
in  the  parietal  region  of  the  skull,  connecting  its  exterior  with  the 
brain  cavity.  This  has  been  identified  in  some  recent  reptiles; 
and  what  is  known  as  the  frontal  gland — a  structure  lying  under 
the  skin,  and  over  this  foramen — has  been  found  to  be  connected 
with  the  pineal  gland  through  this  foramen.  In  its  embryological 
development  the  latter  is  an  extrusion  analogous  to  the  primitive 
ocular  vesicles.  The  body  found  under  the  skin  of  the  head  in 
the  iguana  and  other  reptiles  would  therefore  be  comparable  to 
the  eye, — the  pineal  body  to  the  stalk  of  that  eye.  This  eye,  how- 
ever, singularly  enough  is  not  of  the  type  found  in  the  vertebrata, 
but  of  the  mollusca.  It  has  lost  its  function,  and  the  pineal  gland, 
so-called,  persists  in  the  human  brain — as  the  coccyx  does  at  the 
end  of  the  vertebral  column  and  the  appendix  vermiformis  in  the 
intestinal  tract — not  to  carry  out  any  function,  but  as  an  effete  relic 
of  an  earlier  developmental  period. 

A  minute  study  of  the  pituitary  body  has  been  made  by 
Lothringer.2  He  finds  that  in  men  the  direction  of  its  pedicle  in 
this  body  is  cephalo-ventral,  and  that  the  same  direction  is  followed 
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by  the  canal  contained  in  it ;  whereas  in  the  mammalia  examined 
both  the  tubercinereum  as  well  as  the  pituitary  body  are  caudo- 
ventrad.  He  discriminates  between  the  true  cavity  of  the  pituitary 
body  and  that  of  the  infundibulum.  He  gives  an  accurate  descrip- 
tion of  its  shape  and  proportions.  It  seems  that  there  is  no 
proportion  between  the  size  of  this  body  and  that  of  the  entire 
brain.  The  ox  has  the  largest;  next  comes  the  horse ;  among  the 
carnivora  the  lion  leads ;  next  comes  the  bear  and  the  domestic 
carnivora.  He  agrees  with  Peremeschko  in  finding  it  composed 
of  a  cerebral  and  epithelial  division.  Each  has  its  proper  cavity. 
The  epithelial  or  glandular  portion  contains  the  so-called  cavity 
of  the  hypophysis;  while  the  cerebral  portion  contains  the 
infundibulum.  Embryologically,  the  former  is  derived  from  the  oral 
fossette,  the  latter  from  the  primitive  ventricle.  The  cerebral  divi- 
sion is  invaginated  into  the  epithelial,  so  that  the  cavity  of  t]ie 
latter  on  section  appears  like  the  body  of  the  letter  "  H,"  and  is 
more  or  less  branched.  He  finds  that  the  color  of  the  pituitary 
body  is  not  attributable,  as  Luschka  thought,  to  the  injection  of 
nutritive  blood-vessels,  but  to  a  special  pigment.  The  intimate 
dove-tailing  of  the  tubes  which  make  up  the  epithelial  portion 
with  large  blood-vessels  from  the  pia  indicates  to  Luschka 
that  it  is  not  an  effete  body,  but  one  that  still  has  a  physiological 
r61e  as  yet  unknown.  The  cells  designated  by  him  as  "  chromo- 
pile  "  have  the  reaction  of  the  active  cells  of  the  stomach,  of  colored 
blood  disks,  and  of  certain  nerve  cells,  namely:  they  reduce 
perosmic  acid,  and  deeply  imbibe  both  eosin  and  hematoxylin. 

Very  little  of  a  novel  character  has  been  described  in  the  sur- 
face anatomy  of  the  brain  aside  from  the  two  appendicular  bodies 
just  referred  to.  Gierke3  has  contributed  a  minute  description  of 
the  fourth  ventricle,  correcting  many  of  its  errors.  He  finds  that 
the  calamus  scriptorius  is  divisible  into  two  portions,  whose 
boundary  is  the  prolongation  of  the  obex;  the  mesal  portion  is  a 
direct  prolongation  of  the  central  gelatinous  gray  matter ;  the  lat- 
eral part  is  the  true  ala  cinerea.  Immediately  laterad  of  the  ala 
cinerea,  the  pia  is  very  strongly  rooted,  and  in  the  angle  between 
this  region  and  the  ala,  there  is  a  triangular  depression,  which  he 
calls  the  three-cornered  fossa.  It  is  to  be  regarded  as  a  collecting 
lymph  reservoir.  The  pia,  after  bridging  over  this  newly  described 
space,  covers  the  surface  of  the  ala  cinerea,  but  in  so  doing 
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becomes  so  extremely  attenuated  as  to  be  scarcely  recognizable. 
The  ala  (in  the  sheep  at  least)  is  therefore  not  covered  by  endymal 
epithelia,  which  latter  extends  mesad  of  the  ponticulus.  He  fur- 
ther corrects  some  erroneous  notions  as  to  the  relationship  between 
the  ala  cinerea  and  the  nidus  of  the  pneumogastric  nerve,  which 
are  in  reality  not  continuous.  There  is  always  a  boundary  formed 
by  large  blood-vessels.  A  powerful  connective  tissue  extends 
between  the  nidus  and  the  peculiar  half-nervous,  half-lymphatic 
structure  represented  by  the  ala  cinerea  proper.  The  nerve  cells 
found  in  this  organ  are  quite  different  from  those  of  the  vagus  nest, 
and  resemble  those  of  the  tuber  cinereum  of  Rolando.  His  figures 
are  in  some  respects  so  ambiguous  that  the  reviewer  is  not  certain 
that  he  may  not  have  confounded  the  hypoglossal  and  vagal  nidi. 
As  regards  the  fundamental  elements  of  nerve  tissue,  the  most 
important  contribution  of  the  year  is  that  by  Forel.4  This,  the 
ablest  of  Gudden's  pupils,  has  submitted  the  method  of  Golgi  to 
careful  tests  at  the  laboratory  of  the  Burgholzli  Asylum,  and  in 
every  important  particular  confirms  him.  His  chief  conclusions 
are: — 

(1)  The  ramification  of  the  protoplasm  processes  end  blindly, 
and  never  anastomose. 

(2)  Every  ganglionic  element  is,  strictly  speaking,  unipolar, 

(3)  The  fibrillar  process  which  constitutes  the  neural  pole  is 
not  unbranched;  on  the  contrary  it  always  ramifies.  Its  ramifica- 
tions are  distinguishable  from  those  of  the  protoplasmic  processes 
by  their  smooth  and  even  calibre  and  great  thinness. 

Forel  also  confirms  the  startling  but  physiologically  suggestive 
and  plausible  assertion  of  Golgi  that  there  are  two  categories  of 
ganglionic  elements,  one  of  which  gives  off  what  remains  of  its 
axis  cylinder  process  after  the  described  ramification  to  form  the 
core  of  a  medullated  nerve  fibre,  while  the  other  gives  off  no  such 
fibre,  but  loses  its  substance  in  the  fibrillar  felt  work  of  the  gray 
substance.  The  large  pyramidal  elements  of  the  cortex  the  Purkin- 
jean,  cells  of  the  cerebellum,  those  of  the  anterior  horn  of  the 
spinal  gray,  as  well  as  of  the  cell  nests  of  the  motor  cranial  nerves 
are  examples  of  the  first  category.  The  second  category  is  repre- 
sented as  a  rule  by  smaller  elements.  Many  nerve  fibres  do  not 
directly  connect  with  ganglionic  bodies.  Golgi  has  seen  such  enter 
the  gray  from  the  white  substance,  and  divide  up  in  the  fibrillar 
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nefc-woik,  thus  contributing  to  the  latter.  This  observation  has 
been  confirmed  by  B.  Hollar*  in  lower  animals.  These  discoveries 
in  the  minute  relation  of  nerve  elements,  fibrils  and  fibres  have 
an  important  bearing  on  the  physiological  theory  of  cerebration. 
Hitherto  it  has  been  assumed  that  the  nerve  cells  constituted 
stations  as  it  were  in  the  nerve  fibre  transit,  and,  theoretically,  it 
was  supposed  that  every  such  element  was  connected  with  two 
nerve  fibres,— one  connecting  it  with  the  periphery,  the  other  with 
the  higher  or  associated  centres.  In  place  of  this  view,  now  seen 
to  be  erroneous,  Forel  offers  the  following  simple  and  plausible 
fundamental  plan  of  the  central  nervous  system:  Inasmuch  as 
every  sensory  nerve  fibre  originates  in  a  properly  epithelial  element, 
which  is  to  be  regarded  as  the  essential  ganglionic  centre  for  that 
fibre,  we  will  expect  to  find  its  ramified  fibre  division  in  the  nerve 
centres,  inverting  the  relations  of  the  motor  nerve,  whose  centre  is 
in  the  nerve  centres,  and  whose  ramification  is  in  the  periphery.^ 
The  fundamental  criterion  between  motor  and  sensory  cells  would, 
therefore,  have  to  be  sought  for,  not  in  their  greater  or  lesser 
size,  but  in  their  composition.  The  ganglionic  element  of  a 
sensory  nerve  is  peripheral,  and  of  a  motor,  central.  On  one  point 
he  differs  from  Golgi.  The  latter  regarded  all  cells  of  his  "second 
category  "  as  sensory ;  those  of  the  first,  as  motor.  Forel,  however, 
cites  the  experiments  of  Ganser,  who  by  dividing  the  optic  nerve 
induces  atrophy  of  the  retinal  nerve  elements.  Now,  structurally, 
these  belong  to  Golgi's  "  first  category,"  showing  that  even  such 
nerve  elements  may  be  sensory.  Golgi  and  Forel  agree  in  regard- 
ing the  fine  branching  of  the  fibrils  to  have,  in  part  at  least,  a 
nutritive  object.  If  the  first  facial  nerve  trunk  be  torn  out  at  the 
stylo-mastoid  foramen,  a  total  atrophy  of  the  facial  cell-nest  results. 
If  the  nerve  trunk  be  merely  cut  across  at  that  point,  there  is  a 
simple  shrinkage  in  the  size  of  the  nerve  root,  and  a  lesser  atrophy 
of  the  cell-nest.  Forel  happily  compares  this  to  the  case  of  certain 
lower  organisms.  If  the  finger  of  a  newt  or  the  tail  of  a  lizard 
be  cut  off,  it  may  grow  again,  but  if  a  greater  mutilation  occur,  the . 
animal  itself  perishes.  The  nerve  cell  is  comparable  to  such  a  low 
organism ;  if  its  nutritive  arms  the  processes,  be  divided  near  their 
peripheral  termination,  they  could  be  reproduced,  albeit  in  reduced 
bulk;  if  they  be  destroyed  near  the  cell  body,  the  entire  cell  dies. 
Almost  simultaneously,  two  discoveries  in  the  minute  structure 
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of  the  ganglionic  element  have  been  made,  which  entirely  dispose 
of  the  old  view  that  it  is  equivalent  to  a  simple  cell.  Adam- 
kiewicz6  has  succeeded  in  injecting  spaces  in  nerve  cells  in  such  a 
way  as  to  prove  their  intimate  connection  with  the  natural  vascular 
channels ;  while  Fritsch7  found  in  the  enormous  cells  developed  on 
the  dorsal  aspect  of  the  oblongata  in  Lophius  Piscatorius  (the  angle 
ifisli)  a  regular  system  of  blood-vessels  ramifying  in  their  protoplasm. 

The  minute  organization  of  the  posterior  horns  of  gray  matter 
in  the  cord  has  been  the  subject  of  several  essays.  Hans  Virchow* 
finds  that  the  caput  gelatinosum  is  full  of  nervous  elements. 
These  resemble  the  smaller  bodies  of  the  cerebellar  molecular  layer 
and  of  its  granular  layer.  They  possess  large  nuclei  which 
resemble  those  of  a  typical  ganglionic  cell  and  serve  to  distinguish 
them  from  glia  cells.  Their  protoplasm  is  relatively  sparse. 
Golgi9  describes  the  gelatinous  substance  minutely,  and  finds  that 
the  portion  situated  in  the  posterior  horn  owes  its  peculiarity  of 
texture  to  the  following  facts:  it  contains  no  medullated  nerve 
fibres ;  the  meshes  of  its  glia  are  narrower.  There  is  very  little 
intermediate  substance;  while  delicate  nerve  fibres  and  small 
nerve  cells  fill  up  the  meshes;  inasmuch  as  all  these  element 
absorb  dyes  deeply,  the  intense  staining  of  the  caput  gelatinosum 
is  accounted  for.  So  closely  crowded  are  the  nerve  elements  that 
the  earlier  supposition  of  a  fusion  of  embryonic  elements  seems  to 
be  borne  out ;  but  careful  observation  shows  that  where  these  cells 
are  so  crowded  that  their  nuclei  look  as  if  embedded  in  a  uniform 
blastema,  the  cell  outline  can  always  be  made  out.  Golgi  iurthei 
describes  a  column  of  supporting  substance  hitherto  unnoticed, 
which  extends  from  the  periphery  of  the  cord  to  the  posterior  horn. 
Previous  authors,  if  they  have  observed,  have  classified  it  with  gray 
substance ;  but  as  the  gray  color  and  staining  are  due  to  glia  cells, 
«nd  the  only  nervous  elements  in  it  are  nerve  fibres,  it  is  to  he 
regarded  as  belonging  to  the  conducting  substances.  In  addition, 
since  it  is  full  of  large  lymph  gaps,  it  serves  as  a  lymph  emunctory 
for  the  juicy  substantia  gelatinosa. 

While  nothing  new  is  to  be  recorded  in  the  anatomy  of  the 
cell-nests  in  the  anterior  horn  of  the  spinal  gray,  valuable  and 
suggestive  data  have  been  obtained  in  our  minute  knowledge  of 
the  cell-nests  of  the  cranial  nerves.  We  proceed  to  summarize 
the  present  state  of  our  knowledge  regarding  the  nerves  moving 
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the  eyeball,  largely  obtained  during  the  past  year :  The  centres 
from  which  the  nerves  distributed  to  the  muscles  of  the  eyeballs 
take  their  origin  are  situated  in  symmetrical  cell  groups  of  the 
gray  matter,  lining  the  posterior  part  of  the  third  ventricle,  the 
aqueduct  and  the  floor  of  the  fourth  ventricle.  The  interior,  and 
largest  of  these  cell-nests  is  that  from  which  the  third  pair  pro- 
ceeds. Taken  as  a  whole,  it  is  located  in  the  ventral  part  of  the 
"  central  tubular  gray,"  and  comprises  a  number  of  subdivisions, 
the  special  relation  of  certain  of  which  to  special  muscles  is 
accurately  known.  The  nest  governing  the  pupillary  motions  is 
probably  the  most  anterior.10  That  governing  accommodative 
reaction  probably  lies  on  either  side  of  the  raphe  in  a  group  of 
numerous  small  elements,  immediately  behind  the  centre  of  the 
iris  sphincter.  The  other  groups  are  divided  into  two  main 
masses,  one  mesad  and  caudad,  which  is  the  centre  for  the  opposite 
rectus-internus.  The  other  which  is  laterad  is  the  centre  for  the 
rectus-superior,  rectus-inferior,  levator  palpebre  and  obliquus- 
inferior.  The  nerve  fibres  proceeding  from  these  cell-nests  con- 
verge toward  the  base  of  the  brain  just  as  the  wisps  of  a  broom 
are  gathered  together  at  the  stem.  The  individual  radicles  main- 
tain the  relations  which  their  nests  of  origin  exhibit.  Thus,  the 
most  interior  supply  the  pupillary  accommodative  muscles.  The 
posterior  fibres  supply  the  outer  muscles,  and  among  these  it  is 
the  most  posterior  and  internal  which  represent  the  rectus-internus 
and  these  are  derived  from  the  nucleus  of  the  opposite  side.  In 
this  course  the  pupillary  and  accommodative  fibres  do  not  enter 
the  peduncle,  except  near  their  exit ;  whereas  the  other  fibres  of 
the  third  pair  actually  traverse  the  peduncle ;  this  explains  how  a 
lesion  of  the  peduncle  may  produce  paralysis  of  the  eyeball  move- 
ment, and  leave  the  movements  of  the  iris  and  lens  intact.  Indi- 
vidually any  one  of  these  cell-nests  (and  this  applies  to  the  nuclei 
of  the  fourth  and  sixth  nerve  cells)  can  mediate  only  a  partial 
movement  of  one  eyeball, — motions  of  a  kind  which  never  occur  in 
health.  They  are  bound  in  functional  union  so  firmly  that  unless  the 
combination  be  destroyed  by  disease,  no  other  movements  can  occur 
than  those  so  usefully  associated  that  both  eyes  are  fixed  on  the  same 
object,  and  able  to  follow  that  object  whether  it  or  the  observer  move. 
To  effect  this  union,  numerous  associating  fibres  exist,  some 
of  which  demonstrated  by  the  Weigert  stain  run  into  the  nucleus 


Digitized  by  VjOOQIC 


276  ANATOMY   OF   THE   BRAIN.  [  SJSSlftdL 

proper;  while  others  constitute  a  compact  bundle,  the  posterior 
longitudinal  fasciculus  of  the  tegmentum.  This  bundle  runs 
from  the  neighborhood  of  the  nidus  of  the  third  pair  and  dips 
ventrad  of  the  nidi  of  the  fourth  and  sixth  nerves.  It  had  been, 
supposed  in  order  to  account  for  the  harmonious  action  of  the 
external  rectus  of  one  eye  and  the  internal  of  the  other  in  lateral 
motion  that  this  bundle  through  a  decussation  which  Duval  and 
Laborde  claimed  to  have  discovered,  united  the  centre  of  one  third 
pair  with  the  centre  of  the  opposite  sixth  pair ;  but  the  discovery 
of  von  Gudden  that  the  centre  for  the  internal  rectus  is  on  the 
opposite  side  of  the  emerging  nerve  root,  supplying  it,  does  away 
with  the  necessity  for  such  an  explanation,  and  J.  Nussbaum,11 
who  has  specially  examined  into  the  matter,  fails  to  confirm  the 
observation  of  Duval  and  Laborde. 

It  has  long  been  noted  by  clinicians  that  in  classical  hemi- 
plegia, those  muscles  innervated  by  the  lower  rami  of  the  facial 
nerve  are  paralyzed  with  the  extremities  of  the  affected  side  of  the 
body ;  whereas  the  orbicularis  palpebrarum  and  frontalis  escape. 
Different  theories  had  been  suggested  by  Broadbent,  Legendre  and 
Berger  to  account  for  this  immunity,  but  they  are  dissipated  by 
the  discovery  of  a  remarkable  fact  in  nuclear  anatomy  by  Mendel.12 
His  attention  was  directed  to  the  subject  by  the  observation  that 
in  cases  of  bulbar  paralysis  with  total  atrophy  of  the  cell-nests  of 
the  facial  nerve  the  ocular  branches  of  that  nerve  are  not  paralyzed. 
Slightly  modifying  Gudden's  atrophy  method,  he  destroyed  in 
rabbits  and  guinea  pigs  eight  to  ten  days  after  birth,  both  the 
upper  and  lower  eyelids,  as  well  as  the  frontal  muscle  on  one  side. 
After  from  five  to  ten  months  the  animals  were  killed.  All  the 
muscles  innervated  by  the  third,  sixth  and  seventh  pairs  were 
found  normal,  being  found  in  the  nidus  of  the  facial  nerve,  it  was 
found  in  that  of  the  ocular  motor,  and  limited  to  the  side  of  the 
mutilation.  Of  the  microscopic  transverse  sections  of  the  brain  axes 
of  these  animals  the  35  cephalic  ones,  including  the  ocular  motor 
nidi  showed  no  asymmetry,  the  caudal  sections  showed  differences 
as  indicated  in  the  number  of  cells  stated  in  the  subjoined  table: 


MUTILATED  SIDE. 

SOUND  SIDE. 

No.  of  Section.    No.  of  Cells. 

No.  of  Cells. 

36th                         4 

22 

46th                        16 

42 

57th                         S 

SB 
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More  caudad  the  left  nidus  .was  entirely  absent,  the  right, 
still  containing  a  few  cells.  Mendel  believes  that  these  palpebro- 
frontal  fibres  pass  from  the  oculo-motor  nidus  to  the  root  of  the 
seventh  pair  as  a  component  part  of  the  posterior  longitudinal 
fasciculus  of  the  tegmentum.  Although  unable  to  demonstrate  this 
fact  with  certainty,  the  reviewer  is  able  to  confirm  the  existence  of 
a  fasciculus  which  has  the  required  course.  There  is  a  physio- 
logical reason  for  this  close  connection  of  the  cell-nest  related  to 
the  eye  muscles  and  the  cell-nest  of  the  palpebral  and  superciliary 
muscles,  for  these  are  under  the  same  reflex  dominion  of  the  retina 
as  is  the  pupil.  Mendel's  discovery  also  harmonizes  with  the  fact 
as  obtained  by  Hitzig  with  regard  to  the  cerebral  cortex  of  the 
dog.  Here  the  centre  for  the  eye  muscles  and  for  the  ocular 
division  of  the  facial  is  a  common  one,  and  is  distinct  from  the  centre 
of  the  lower  facial. 

A  minute  topographical  description  of  the  nidus  of  the  ac- 
cessory nerve  is  contributed  by  Dees.13  Briefly  these  facts  are  as 
follow :  At  the  level  of  the  first  cervical  nerve  roots  the  radicles 
of  the  accessory  nerve  can  be  clearly  traced  from  the  gray  sub- 
stance to  the  periphery  of  the  cord.  They  run  in  a  single  com- 
pact bundle,  composed  of  large  fibres  parallel  and  near  to  the 
contour  of  the  posterior  horn,  and  before  reaching  the  periphery  of 
the  cord  break  up  into  a  sort  of  delta.  The  cell  group  from  which 
these  rootlets  arise  appears  to  lie  in  the  middle  of  the  anterior  horn. 
To  solve  all  doubts  on  this  head,  Gudden,  under  whose  direction 
Dees'  monograph  was  written,  extirpated  the  spinal  accessory  nerve 
on  one  side,  in  two  rabbits.  The  result  was  that  the  cell  group, 
corresponding  to  the  spinal  accessory  nidus  of  the  human  cord, 
was  found  to  be  absent.  Closer  examination  revealed  that  the  cells 
in  question  belonged  to  the  large  multipolar  kind,  having  a 
diameter  of  from  30  to  40  micro-millimetres.  In  the  lower  parts  of 
the  cord  the  relations  just  described  are  somewhat  changed.  The 
root  fibres,  after  coursing  of  the  ventro-lateral,  escape  of  the  pos- 
terior horn,  reach  the  re-entering  angle  between  the  lateral  horn 
and  the  neck  of  the  posterior  horn  to  their  curved  caudad.  At  the 
same  time  the  cell-nest  gradually  moves  from  its  position  in  the 
centre  of  the  interior  horn  just  described  toward  the  extreme 
lateral  margin  of  the  latter.  In  still  lower  levels,  between  the 
origins  of  the  third  and  sixth  cervical  pairs  the  cell  group  moves 
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further  dorsad,  so  that  it  is  here  located  in  the  base  of  the  lateral 
horn.  A  similarly  thorough  study  has  been  made  of  the  hypo- 
glossal nidus  and  root  by  Koch.14  He  ascertained  by  the  Weigert 
method  that  the  roots  do  not  decussate  at  all  with  those  on  the 
other  side, — that  there  are  commissural  fibres  connecting  the  nidi 
of  opposite  sides  running  ventrad  of  the  central  canal.  He  also 
claims  that  there  are  decussated  fibres  passing  from  the  pyramid  of 
3ne  side  to  the  hypoglossal  nidus  of  the  other,  in  harmony  with 
Meyner's  views.  His  more  novel  discovery  is  that  there  are  fine 
associating  fibres,  connecting  the  cells  of  the  nucleus  in  the  cephalo- 
caudad  direction,  and  running  on  its  dorsal  face. 

The  most  radical  change  in  accepted  views,  and  perhaps  the 
most  important  discovery  tending  to  clear  up  the  fibre  labyrinth  of 
the  brain  axes  is  connected  with  the  question  of  the  origin  of  the 
auditory  nerve  find  the  course  of  the  auditory  nerve  tracts.  Ed- 
inger15  finds  that  the  posterior  division  of  this  nerve  (one  which, 
through  its  connection  with  the  cochlea  is  regarded  as  the  proper 
nerve  of  hearing)  is  connected  with  the  anterior  auditory  nidus. 
This  nidus  is  connected  with  the  opposite  superior  olivary  body 
by  a  powerful  bundle  and  with  the  corresponding  body  of  the 
same  side  by  a  slender  bundle.  It  is  also  connected  by  means  of 
arched  fibres  which  sweep  around  the  restiform  column  with  the 
inner  auditory  nidus.  The  anterior  division  which  is  regarded  as  a 
nerve  of  equilibrium  originates  from  the  central  auditory  nucleus, 
and  the  direct  sensory  cerebellar  tract.  By  this  unfortunately 
selected  title  Edinger  designates  Meynert's  inner  division  of  the 
cerebellar  peduncle.  This  tract  originates  in  the  globulous 
embolus  and  the  fastigial  nidus,  by  means  of  rather  dense  nerve 
strands,  which  all  lie  mesad  of  the  ciliary  body.  The  direct 
sensory  cerebellar  tract  of  Edinger  may  be  confounded  with 
Roller's  ascending  root  of  the  eighth  pair,  which  the  former  regards 
as  probably  connected  with  the  ninth  and  tenth  pairs. 

Examination  of  the  cetacean  brain  shows  (according  to 
Spitzka16)  that  the  medulla  oblongata  of  these  animals  receives 
fewer  contributory  tracts  than  that  of  man  and  animals  allied  to 
man.  This  architecture  is  therefore  comparatively  simple  from 
the  cord  up  to  the  point  of  entrance  of  the  auditory  nerve  in  the 
projection  system.  Here  every  thing  indicates  a  complete  change. 
These  enormous  nerves  (for  in  their  aggregate  cross-section  they 
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exceed  the  area  of  the  lumbar  cord)  revolutionize  the  entire  facies 
of  the  pons  oblongata  transition  and  of  the  pons  itself.  In  the 
first  place  the  cross-section  exposes  a  large  transverse  mass  of  fibres, 
exceeding  the  area  of  the  pons,  plus  the  rest  of  the  tegmentum. 
An  included  complex  ganglion  is  shown  by  its  microscopic  char- 
acters, its  relation  to  the  fibres  surrounding  and  entering  it  and  the 
course  of  the  latter  to  the  raphse  to  be  the  hypertrophic  trapezium 
(superior  olive).  In  more  cephalic  levels  a  large  field  composed  of 
fibres  taking  a  cephalic  course  is  noted  to  grow  out  of  the  region 
of  the  trapezium.  This  is  identical  with  the  lateral  lemniscus,  and 
is  bodily  absorbed  in  the  posterior  pair  of  the  corpora-quadrigemina. 
The  absence  of  other  complicating  tracts,  the  confirmatory  obser- 
vation of  a  similar  relation  in  the  seals  and  sea  lions,  who  also 
possess  large  auditory  nerves,  show  that  the  so-called  superior  olives, 
or,  as  they  should  be  called,  "  nidi  of  the  trapezium,"  the  lateral 
lemniscus  and  the  posterior  pair  of  the  corpora-quadrigemina, 
constitute  an  anatomical  and  physiological  continuity.  This  sup- 
ports Baginsky  V7  view  based  on  an  atrophy  experiment  undertaken 
in  rabbits,  for  this  author  found  the  very  parts  which  Spitzka  states 
to  be  overgrown  in  the  cetacea  to  be  very  atrophied  in  rabbits 
in  whom  the  cochlear  division  of  the  auditory  nerve  had  been 
destroyed.  He  thus  sustains  Baginsky  in  face  of  the  objections 
of  Forel,18who  asserts  that  the  posterior  pair  of  the  corpora 
quadrigemina  can  have  no  relation  to  the  sense  of  hearing  on  the 
alleged  ground  that  though  they  are  absent  in  birds  these  animals 
have  a  good  sense  of  hearing.  This  objection  is  fallacious, 
because,  contrary  to  Forel's  statement,  not  only  the  birds,  but 
all  the  sauropsida,  possess  the  ganglia  of  the  posterior  pair. 
Forel  has  simply  overlooked  them  because  they  do  not  constitute 
plastic  eminences  as  in  the  mammalia.  The  course  of  the  auditory 
tract  would  now  seem  to  be  definitely  established ;  for,  beyond  the 
point  to  which  Baginsky  and  Spitzka  trace  it  from  below,  von 
Monakow19  has  traced  it  by  secondary  descending  atrophy," 
provoked  by  extirpation  of  the  cortical  field  of  hearing.  In  cats, 
such  experiments  were  followed  by  an  extreme  atrophy  of  the 
internal  geniculate  body,  and  the  arm  of  the  posterior  pair  of  the 
corpora-quadrigemina  of  the  same  side.  A  further  confirmation 
of  the  correctness  of  this  observation  is  furnished  by  Spitzka, 
who  finds   that  the   internal  geniculate  bodies  in   the    cetacea 
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and  seals  are  enormous.  In  the  latter  animals  the  fasciculus 
uniting  them  to  the  white  matter  of  the  hemispheres  ia  macro- 
scopically  visible.  Von  Monakoifr20  has  further  confirmed  Baginsky 
by  producing  an  atrophy  in  a  descending  direction  in  the  course 
of  fibres  described  by  'the  latter.  By  'extirpating  the  connection 
between  the  lateral  (lower)  lemniscus  and  posterior  pair  he  pro- 
duced atrophy  in  the  cephalic  part  of  the  superior  olive,  and  of 
the  white  matter  of  the  trapezium  dorsad  of  it.  This  atrophy 
could  be  traced  in  a  caudo-medial  direction  to  the  raphe,  and  from 
here  into  the  striae  acustici  of  the  opposite  side,  as  far  as  and  into 
the  acustic  tubercle,  where  the  atrophy  involved  both  of  the  upper 
strata.  Thus  the  connection  of  the  white  streaks  at  the  floor  of 
the  fourth  ventricle,  which  are  such  characteristic  features  of  the 
human  brain  as  compared  with  the  animal  brain,  and  which  have 
been  found  absent  or  feebly  marked  in  deaf  mutes  by  Wald- 
schmidt,21  are  shown  to  be  positively  related  to  the  function  of 
hearing  and  the  auditory  nerve.  This  militates  against  the  results 
obtained  by  Fleschsig's  method,  which  placed  this  matter  in  doubt. 
The  renewed  interest  attaching  to  the  superior  olive  or  trapezial 
nidus  justifies  a  citation  of  the  more  accurate  description  of  this 
body  as  found  in  man  furnished  by  Helwig.  He  finds  that  instead 
of  being  the  obscure  faintly  marked  mass  described  by  Meynert  and 
others,  it  is  built  up  as  in  lower  animals  of  three  masses,  a  main 
and  inner  accessory  and  the  outer  accessory  portion.  He  also 
finds  that  it  extends  further  cephalad  than  has  been  thus  far  sup- 
posed, sending  a  prolongation  like  the  neck  of  a  bottle  into  the 
lemniscus. 

The  observations  of  this  year  in  the  field  of  visual  projection 
are  simply  confirmatory  of  previous  discoveries.  The  only  novel 
registration  relates  to  the  anatomy  of  the  fibres  of  central  vision 
in  the  optic  nerve  itself.  Theodore  Sachs22  in  a  case  of  central 
scotoma  found  that  the  part  of  the  optic  nerve  undergoing  atrophy 
is  situated  in  the  lateral  ventral  quadrant  of  the  cross-section  of 
the  nerve,  at  the  point  where  the  nerve  traverses  the  optic  foramen. 
He  is  nearly  confirmed  by  Uhtoff,23  who  finds  that  the  atrophy  of 
the  optic  nerve,  which  manifests  itself  in  the  pallor  of  the  temporal 
part  of  the  optic  disc  in  alcoholic  and  other  toxic  paralyses  is 
situated  in  the  temporal  periphery  of  the  nerve  near  the  eye, 
while  behind  the  entering  point  of  the  central  artery  of  the  retina 
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it  occupies  a  field  slightly  removed  from  the  periphery,  but  in  this 
same  latero-ventral  quadrant. 

Of  the  great  tracts  the  one  thus  far  best  studied  and  estab- 
lished (the  pyramid  tract)  has  been  somewhat  elaborated.  Thus 
Ziehen24  corrects  and  contradicts  the  startling  claim  of  Sherrington 
that  this  tract  undergoes  redecussations.  He  finds  that  the  fibres 
of  the  fore-leg  cross  entirely  from  the  pyramid  tract.  They  are 
the  first  to  decussate  in  the  cephalo-cordo  direction  and  in  the 
oblongata  on  cross-section  lie  dorsal-laterad.  Tooth  records  a 
valuable  observation  of  secondary  degeneration  in  man,  following 
transverse  lesion  of  the  cord  at  the  level  of  the  fifth  and  sixth 
dorsal  vertebrae.  Below  this  lesion  only  the  crossed  pyramid  tract 
was  degenerated.  This  proves  that  Bouchard,  Gowers,  and 
Westphal  were  correct  in  claiming  that  the  direct  pyramid  tract 
is  exhausted  before  reaching  the  middle  dorsal  cord.  A  number 
of  recent  observations  would  tend  to  show  that  the  pyramid 
decussation  properly  so-called,  embodies  some  fibres  which  do  not 
physiologically  belong  to  this  tract,  for  in  a  cat  in  which  he  had 
produced  complete  atrophy  of  one  cerebral  hemisphere  and  the 
corresponding  pyramid  tract,  Spitzka25  found  an  attenuated 
bundle  crossing  into  the  atrophied  side. 

The  pons  has  been  studied  by  Yelgersma.26  He  finds  the 
following  connecting  tracts  can  be  discriminated,  (a)  From 
the  frontal  cortex  to  the  cell-nests  of  the  pons  proper ;  these 
fibres  are  situated  ventrad  of  the  pyramid  tract,  and  in  the  pes 
are  represented  in  its  most  medial  division,  (b)  From  the  temporal 
cortex  to  those  ganglionic  cells  of  the  pons  which  he  between  the 
pyramid  and  lemniscus  tracts;  they  run  in  the  lateral  third  of  the 
pes.  He  believes  that  both  of  these  tracts,  through  the  intervention 
of  the  ganglionic  cells  of  the  pons,  connect  the  pes  with  the  opposite 
half  of  the  cerebellum. 

The  observations  of  Bechtherew27  based  on  cases  of  secondary 
degeneration  are  on  the  whole  confirmatory  of  the  preceding. 
He  contributes  the  interesting  observation  that  Turk's  bundle 
was  intact  in  a  microcephalic  idiot  who  had  only  the  temporal 
together  with  the  basilar  part  of  the  occipital  lobe  intact.  The 
observations  of  Marchi  seem  to  show  that  there  is  no  direct  fibre 
connection  from  the  cerebellum  to  the  pes,  but  that  all  such 
connection  is  indirect  and  mediated  by  the  gray  matter;  for  in  his 
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L  Cerebellar  Tract. 


experiments  extirpation  of  only  one  side  of  the  cerebellum  in  dogs 
and  monkeys  resulted  in  degeneration  of  the  white  and  gray 
matter  on  the  same  side  of  the  pons,  and  of  but  very  few  fibres 
in  its  opposite  side. 

A  new  tract,  or  rather  an  attempt  to  create  a  new  tract,  out 
of  some  imperfectly  known  segments  has  been  made  by  Helweg.28 
While  his  descriptions  are  plausible,  and  in  many  respects  tally 
with  observations  made  by  previous  writers,  yet  it  is  to  be  borne 
in  mind  that  they  are  based  upon  a  very  slight  color  difference 
observed  in  the  white  matter  of  the  cords  of  certain  patients  dying 
insane.  He  regards  this  tract  as  having  a  vaso-motor  function,  but 
at  present  it  is  scarcely  worth  while  following  his  rather  fanciful 
theorization  on  this  subject.  Suffice  it  to  say,  these  anatomical 
descriptions  are  very  clear,  and  the  drawings  accurate.  In  the 
cord,  this  tract  runs  near  the  anterior  nerve  roots,  encroaching  a 
little  upon  their  field.  At  the  fifth  cervical  nerve  root  it  grad- 
ually concentrates  at  the  margin  of  the  cord  in  a  field  which  is 
triangular  on  cross-section,  with  prolonged  angles.  In  the  oblongata 
at  the  level  of  the  pyramid  decussation,  it  lies  just  dorsad  of  the 
pyramid  in  the  ideal  prolongation  of  the  inner  accessory  olive. 
This  tract  may  be  regarded  as  a  sort  of  core  of  a  more  scattered 
tract  surrounding  it,  and  which  gradually  passes  into  the  halo  or 
light  area  surrounding  the  olive,  and  both  tracts  are  connected 
with  the  olivary  nucleus,  and  continued  in  the  ideal  cephalic  pro- 
longation of  the  olivary  nucleus  by  an  oval  tract  which  lies  in  the 
tegmentum  of  the  pons  level,  mesad  of  the  superior  olive  laterad 
of  the  cortex  lemniscus  and  dorsad  of  the  trapezium,  with  the 
long  axis  of  the  oval  tilted  mesad  at  its  dorsal  edge. 

With  regard  to  the  direct  cerebellar  tract,  the  latest  observa- 
tions are  calculated  to  render  the  accepted  theory  of  its  connection 
with  the  columns  of  Clark  doubtful.  Lowenthal29  found  after 
hemisection  of  a  kitten's  cord  that  the  atrophy  of  the  columns  of 
Clark  was  manifest  in  those  levels  in  which  the  cerebellar  tract 
was  intact,  and  furthermore  that  the  former  degenerated  caudad 
and  the  latter  cephalad.  If  confirmed  this  observation  decidedly 
militates  against  the  accepted  theory.  Zacher's30  observation  that 
the  innermost  fibres  of  the  columns  of  Clark  undergo  secondary 
wasting  in  amputation  of  the  thigh,  on  the  other  hand  tend  to 
support  the  attacked  view.     A   systematic  degeneration   of  the 
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cerebellar  tract  has  been  observed  in  two  cases  of  paretic  dementia 
by  Fiirstner,31  who  mentions  a  suggestive  fact  tending  to  support 
the  views  of  those  who  regard  these  tracts  as  having  visceral 
relations,  namely,  that  both  patients  showed  remarkably  rapid 
emaciation. 

It  would  seem  as  if  "the  method  of  Flechsig  employed  to  deter- 
mine the  relationship  of  nerve  tracts  by  means  of  the  chronological 
development  of  their  myelin  has  reached  its  acme  of  usefulness, 
and  that  more  accurate  results  and  more  novel  discoveries  must  be- 
made  by  the  atrophy  or  degeneration  methods.  Nay,  that  even  the 
accepted  results  of  Flechsig's  method  require  to  be  carefully  and 
critically  re-examined.  An  instance  of  this  need  is  furnished  by 
the  case  of  the  striae  acustici.  Whether  Bechtherew's32  most 
recent  observations  obtained  by  this  means  are  destined  to  stand  is 
a  question.  He  claims  that  the  anterior  peduncle  of  the  cerebellum 
(Bindearm)  is  divisible  into  four  bundles,  which  on  cross-section 
are  situated  as  follow:  The  smallest  in  the  ventral  division: 
it  obtains  its  myelin  in  the  foetus  of  27  to  28  centimetres  in 
length.  The  second  tract  developed  occupies  the  dorsolateral 
part  of  the  area,  and  is  found  in  the  foetus  of  33  centimetres.  A 
third  tract  is  found  with  a  length  of  35  centimetres,  and  fills  up 
the  remainder  of  the  lateral  half;  while  the  largest  and  latest  to 
develop  occupies  the  mesal  portion  and  is  found  at  birth.  The 
first  of  these  tracts  does  not  go  to  the  decussation,  but  passes  to  the 
pons  separately  from  the  rest  of  the  anterior  peduncle.  The 
second  tract  goes  to  the  nidus  of  the  fastigium  and  vermis  superior; 
the  third  goes  to  the  embolus  and  globulus;  the  fourth  goes  to  the 
ciliary  body  or  dentated  nucleus. 

The  theory  of  Hamilton  that  the  corpus  callosum,  instead  of 
being  the  commissure,  as  which  it  has  generally  been  regarded,  is 
composed  of  decussating  capsule  fibres,  unwarranted  as  it  was  by 
any  reliable  observations,  has  been  overthrown  by  Edinger33  and 
Onufrowicz.34  The  latter  has  made  a  careful  study  of  the  brain 
of  a  microcephalic  idiot  whose  callosum  was  absent.  Inasmuch 
as  all  fibres  belonging  to  the  callosal  system  were  eliminated  from 
this  brain,  it  was  comparatively  easy  to  determine  which  were  and 
which  were  not  callosal  fibres.  It  was  found  that  the  so-called 
tapetum  and  the  lateral  extensions  of  the  forceps  proper  were  not 
absent,  showing  that  these  are  not  prolongations  of  the  callosum 
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The  tapetum  belongs  to  the  association  systems,  and  to  that 
particular  bundle  which  is  known  as  the  superior  longitudinal 
fasciculus  of  the  hemisphere.  He  further  found  that  the  callosum 
is  not  connected  with  the  temporal  lobe,  so  that  there  appears  to  be 
a  sort  of  complementary  relation  between  the  anterior  commissure 
and  the  callosum,  the  anterior  commissure  having  the  same  rela- 
tion to  the  temporal  lobe  which  the  callosum  has  to  the  rest  of  the 
hemisphere.  In  addition,  Osbom35  has  shown  that,  contrary  to  the 
generally  received  opinion,  reptiles  do  possess  a  corpus  callosum. 
He  singularly  neglects  to  acknowledge  the  prior  discovery  of 
this  same  fact  in  the  same  group  of  animals,  made  by  another 
American  investigator. 
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ANATOMY. 

By  W.  S.  FORBES,  M.D., 


PHILADELPHIA. 


The  anatomy  of  the  various  organs,  special  senses,  brain,  etc., 
having  been  fully  treated  under  the  departments  of  the  various 
editors  in  charge  of  the  diseases  of  those  organs,  we  have  thought 
it  unnecessary  to  touch  upon  them  here.  We  therefore  give  only 
the  progress  of  the  year  upon  such  parts  of  the  human  organism 
as  have  not  been  alluded  to  elsewhere  in  the  Annual. 

GENITO-URINARY   SYSTEM. 

Position  of  Uterus. — Herman,1  of  London,  in  a  recent  lecture 
upon  the  displacements  and  distortions  of  the  uterus,  defined  its 
normal  position  as  permitting  mobility  within  certain  limits,  any 
position  within  those  limits  being  a  normal  one.  The  uterus  may 
therefore  be  anteverted  or  retroverted  to  a  certain  degree  consistent 
with  health.  Neither  retroversion  nor  anteversion  is  a  normal 
state,  and  something  more  than  the  mere  presence  of  these  so- 
called  displacements  is  required  to  warrant  treating  them  as 
morbid.  The  uterus  can  be  pushed  up  or  pulled  down,  or  pushed 
to  either  side;  it  can  also  be  turned  forward  or  backward,  or 
bent  forward  or  backward,  by  appropriate  manipulations,  without 
difficulty  and  without  producing  suffering.  The  limits  of  these 
movements  cannot  exactly  be  defined,  being  different  in  different 
subjects,  according  to  the  conformation  and  firmness  of  the  struct- 
ures to  which  the  uterus  is  attached.  In  healthy  women  the 
shape  of  the  uterus  may  be  either  straight  as  to  its  long  axis  or 
slightly  curved  anteriorly.  But  these  shapes  are  not  the  only  ones 
consistent  with  health.  While  it  may  be  straight  in  virgins,  in 
the  majority  it  is  bent  forward,  this  bend  varying  indefinitely  in 
degree.  After  child-bearing  it  is  often  found  altered  in  shape. 
All  intermediate  degrees  are  met  with  between  a  uterus  which  is 
quite  straight  and  one  so  bent  that  the  anterior  surfaces  of  the 
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body  and  cervix  will  be  found  nearly  parallel,  thus  forming  an 
acute  angle  at  their  junction.  Any  one  of  these  shapes  is  quite 
consistent  with  perfect  health  and  functional  activity. 

The  practical  value  of  Herman's  studies  on  the  subject  hardly 
need  comment.  They  point  to  what  may  be  grievous  errors, 
especially  in  operative  gynaecology. 

As  to  the  manner  in  which  the  uterus  is  supported,  Herman 
was  led,  by  careful  manipulation,  to  the  belief  that  the  pelvic 
fascia  and  the  levator  ani  are  its  essential  supports.  The  so-called 
uterine  ligaments  are  in  health  never  tense,  so  that  they  cannot 
act  as  ordinary  uterine  supports. 

Interesting  in  this  connection  is  the  examination  by  Byford,2 
of  Chicago,  of  the  pelvic  viscera  of  an  infant  three  days  old.  The 
lower  end  of  the  cervix  was  decidedly  to  the  left ;  the  Fallopian 
tube,  ovarian  ligament,  and  broad  ligament  on  the  side  toward 
which  the  uterus  was  placed,  were  shorter  than  the  tube  and 
ovarian  ligament  on  the  other  side,  showing  that  in  this  case  the 
normal  position  of  the  cervix  was  to  the  left  of  the  median  line. 
There  was  also  a  slight  persistent  anteflexion.  The  rudimentary 
ovaries  were  almost  against  the  uterus  and  the  right  was  one  and 
a  half  times  as  large  as  the  left.  The  cervix  extended  considerably 
below  Douglas'  pouch.  The  uterus  had  a  slight  inclination  from 
the  cervix  up  toward  the  right  and  toward  the  median  line,  and 
thus  already  exhibited  a  slight  lateral  version. 

In  a  careful  study  of  the  subject,  Tschaussow3  draws  the  fol- 
lowing conclusions:  (1)  In  the  embryo  the  uterus, with  its  fundus 
and  a  part  of  the  body,  projects  into  the  false  pelvis.  (2)  Antever- 
sion  is  the  normal  position,  and  is  caused  by  the  normal  capacity 
of  the  pelvis.  (3)  Anteversio-flexion  is  the  normal  position  for  the 
age  of  childhood  and  for  nullipara.  (4)  The  curve  is  caused  by 
the  pressure  of  the  iliac  flexure  and  the  coils  of  intestine  on  the 
posterior  wall  of  the  uterus.  (5)  In  moderate  conditions  of  flexion 
the  position  of  the  uterus  corresponds  more  or  less  with  the  pelvic 
axis.  (6)  Filling  of  the  bladder  causes  a  turning  of  the  uterus 
backward ;  in  higher  conditions  of  fullness  the  flexion  decreases, 
and  the  uterus  stands  parallel  with  the  posterior  wall  of  the  pelvis, 
(7)  The  urinary  bladder  is  spindle-shaped  in  the  foetus  and  the  new- 
born child,  triangular  in  the  adult.  (8)  The  inner  opening  of  the 
urethra  corresponds,  in  the  newborn,  to  the  neck  of  the  uterus  and 
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it  will  be  found  a  little  above  the  os  externum ;  in  the  adult,  the 
development  of  the  vagina  places  the  inner  orifice  much  deeper. 
(9)  Freezing  of  the  corpse  in  the  upright  position  produces  a  down- 
ward sinking  of  the  uterus  and  a  shortening  of  the  vagina.  With 
regard  to  women  who  have  borne  children,  the  author  sums  up  his 
conclusions  as  follow:  (1)  The  normal  position  of  the  uterus  in 
a  woman  who  has  borne  children  is  parallel  to  the  hinder  wall  o' 
the  pelvis.  (2)  Douglas*  pouch  does  not  exist,  since  the  utera 
together  with  the  ligamenta  lata,  lie  close  to  the  hinder  wall  of  the 
pelvis.  (3)  The  condition  of  fullness  of  the  bladder  exercises  rela- 
tive influence  on  the  position  of  the  uterus.  (4)  No  influence  on 
the  uterus  of  the  anterior  wall  of  the  vagina  or  the  ligamenta  utero- 
sacialia  could  be  discovered.  (5)  Lateral  version  of  the  uterus 
corresponded  mostly  with  the  position  of  the  rectum  in  the  right 
half  of  the  pelvis. 

Lymphatics  of  the  Genital  Organs  in  the  Female. — In  a  paper 
read  before  the  Society  Anatomique,  Poirier4  stated,  (1)  that  he 
had  not  been  able  to  find  lymphatic  ganglia  around  the  neck  of 
the  uterus  in  any  of  the  preparations  examined  by  him,  and  that 
he  therefore  considered  those  reported  by  Sappey  and  Lucas- 
Championniere  as  exceptional;  (2)  that  the  lymphatics  of  the 
uterus  proceeded  towards  and  met  ganglia  situated  at  the  bifur- 
cation of  the  internal  iliac  and  the  external  border  of  the  broad 
ligament;  (3)  that  they  do  not  go  in  the  direction  of  the  subpubic 
arch,  where  ganglia  are  seldom  found,  the  nearest  being  three 
centimetres  posteriorly  along  the  course  of  the  obturator  nerve; 
(4)  that  the  lymphatics  which  start  from  the  ovaries  form  an 
exceedingly  rich  plexus,  and  go  to  the  lumbar  ganglia;  (5)  that 
the  uterine  lymphatics  sometimes  follow  the  broad  ligament  as  far 
as  the  inguinal  ganglia,  in  which  location  Cruveilhier  has  seen 
enlarged  glands,  resulting  from  uterine  cancer. 

Persistence  of  Mutter's  Duct  in  the  Male. — Reliquet5  reports 
the  case  of  a  man  aged  45,  in  whom  an  autopsy  revealed  two 
large  ducts  extending  from  the  right  kidney  toward  the  bladder, 
one  being  a  dilated  ureter.  The  other,  which  originated  at  the 
upper  part  of  the  kidney,  provefl  to  be  Muller's  duct.  An  abnor- 
mal pouch  was  found  in  the  bladder  near  the  verumontanum, 
which  was  normal  as  to  the  orifice  of  the  seminal  ducts.  The  left 
ureter  and  Muller's  duct  opened  within  this  pouch,  while  the  right 
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opened  outside  of  it.  The  fact  that  M tiller's  ducts  are  the  origin 
of  the  female  internal  organs  of  generation  make  their  presence  in 
the  male,  in  whom  they  are  reduced  to  the  verumontanum,  exceed- 
ingly rare.  This  case  is  especially  interesting  through  the  fact 
that  in  almost  every  case  so  far  reported,  functional  disorders 
incident  to  the  abnormal  condition  had  caused  death  in  childhood 

Seminal  Vesicles. — Carter,6  after  considering  all  the  known 
facts  in  connection  with  the  seminal  vesicles,  does  not  believe  them 
to  be  a  mere  reservoir  for  semen,  an  opinion  previously  expressed 
by  Hunter,  but  that  they  have  their  own  proper  secretion  and  store 
up  a  fluid  which  acts  as  a  medium  and  diluent  to  the  fluid  formed 
by  the  testicles.  During  ejaculation  the  obliquity  with  which  the 
seminal  vesicles  join  the  vas  deferens  to  form  the  common  ejacu- 
latory  duct,  favors  both  the  mixture  and  expulsion  of  the  fluid 
contained  in  them  into  the  urethra. 

The  Muscles  of  Wilson  and  Guthrie. — Cros,7  after  careful 
research,  concludes  that  the  so-called  muscles  of  Wilson  and 
Guthrie  are  but  annular  fibres,  which  may  be  also  found,  and  in 
greater  number,  in  the  portion  of  the  urethra  under  the  subpubic 
ligament;  and  that  their  identity  as  separate  and  distinct  muscles 
is  questionable. 

DIGESTIVE   SYSTEM. 

.  Floor  of  the  Mouth. — Suzanne,8  in  an  elaborate  paper  in 
which  he  gives  the  results  of  a  study  of  the  anatomy  of  the  mouth 
in  40  dissections,  describes  a  hitherto  unpublished  glandular  group, 
quite  distinct  from  the  sublingual  gland,  which  he  found  in  each 
of  the  40  cases.  The  group  was  composed  of  particles  varying  in 
size  from  a  hemp  seed  to  a  millet  seed,  and  forming  by  their 
agglomeration  a  gland  about  as  large  as  a  pea,  but  varying  in  this 
particular  in  different  individuals.  It  is  situated  in  the  middle 
line,  immediately  behind  the  posterior  surface  of  the  infeiior 
maxilla,  at  the  level  where  the  mucous  membrane  of  the  floor  of 
the  mouth  is  continuous  with  that  of  the  gums,  and  it  is  on  a  more 
superficial  plane  than  the  sublingual  gland.  The  naked  eye  can 
distinguish  no  excretory  duct.  Microscopically,  the  lobules  present 
the  structure  of  a  mucous  gland.  • 

Valves  in  the  Gastric  Veins. — It  is  generally  believed  that  the 
portal  vein  is  not  furnished  with  valves.  Hochstetter9  lately 
reported  a  series  of  studies  in  the  newborn  child,  during  which  he 
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found  valves  in  the  gastroepiploic  veins  and  in  the  short  gastric, 
their  object  being  to  oppose  the  return  of  blood  to  the  stomach. 
The  gastric  veins  alone  possess  valves,  the  pylorus  forming  a  point 
of  sharp  distinction  between  the  valvular  and  non-valvular  veins. 
Although  similar  to  those  in  the  veins  of  other  portions  of  the 
system,  the  valves  in  the  gastric  veins  are  much  more  delicate. 
As  age  advances  they  become  more  and  more  insufficient,  until 
about  the  twentieth  year,  when  no  competent  valves  are  to  be 
found  along  the  greater  curvature. 

Position  of  the  Stomach. — Leuf10  calls  attention  to  the  fact 
that  the  long  axis  of  the  stomach  when  distended,  is  not  horizontal 
as  is  generally  believed,  and  as  shown  in  Gray's  Anatomy,  but 
oblique.  When  empty  and  therefore  contracted,  the  "tubular" 
shape  is  assumed  by  the  organ,  the  oesophageal  orifice  and  pylorus 
approximating  the  perpendicular  much  more  than  generally 
thought  in  the  relative  position  to  each  other.  This  position  is 
maintained  during  distension,  the  position  and  angle  of  the  lesser 
curvature  remaining  undisturbed,  while  the  larger  curvature  alone 
yields  to  the  pressure  of  the  .ingesta.  The  distensile  changes  of 
the  viscus  manifest  themselves,  therefore,  toward  the  left  side  to  a 
much  greater  degree  than  is  generally  believed. 

Sphincter  at  the  Mouth  of  the  Ductus  Clwledochus. — Oddi,11 
of  Perugia,  noticed  after  detaching  the  biliary  vpsicle,  that  the 
ductus  choledochus  became  transformed  into  a  reservoir  of  bile, 
and  discovered  a  muscular  layer  the  fibres  of  which  formed  a  per- 
fect sphincter  around  the  orifice  of  the  duct.  Its  object  is  doubt- 
less to  regulate  the  flow  of  bile  into  the  intestines  and  to  prevent 
regurgitation  of  fluid  into  the  biliary  tract.  Glisson  had  previously 
suggested  the  presence  of  this  sphincter  without,  however,  demon- 
strating its  existence. 

OSSEOUS  SYSTEM. 

The  Third  Trochanter. — Treves12  reported  two  markedly 
developed  third  trochanters  observed  during  life  in  a  man  of  50,  the 
bony  outgrowths  following  precisely  the  gluteal  ridge  of  the  femur. 
"  It  was  quite  smooth,  projectecj  directly  backward,  and  appeared 
to  be  about  one  inch  in  height  and  half  an  inch  in  width.  It  was 
no  wider  at  the  base  than  at  the  free  border ;  and  this  edge  was 
perfectly  distinct,  even  and  rounded.  When  the  gluteus  maximus 
was  brought  into  action,  the  fibres  of  the  muscles  were  found  to  be 
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inserted  into  this  ridge,  and  during  the  contraction  of  the  free 
border  of  the  bony  mass  was  rendered  indistinct  Both  femora 
were  marked  by  like  projections,  and  the  symmetry  of  the  abnormal 
ridges  was  in  every  respect  complete." 

MUSCULAR   SYSTEM. 

Diaphragm. — Bardeleben,14  of  Jena,  calls  attention  to  Hasse's 
work  on  the  organs  of  motion,  and  particularly  to  a  study  of  the 
movements  of  the  diaphragm,  as  regards  their  influence  on  the 
abdominal  organs.  Every  contraction  of  the  diaphragm  causes  a 
dilatation  of  the  heart  during  diastole,  particularly  of  the  right 
auricle.  In  this  way  the  extent  and  rapidity  of  the  contrac- 
tions of  the  principal  respirator)'  muscles  are  essential  factors 
in  the  variations  of  pressure  in  the  venous  system.  Further,  every 
contraction  of  the  diaphragm  causes  a  flattening  of  the  surface  of 
the  liver,  and  aids  the  circulation  in  this  organ  by  the  aspiration  of 
venous  blood  into  the  cava  and  by  suction  of  the  portal  blood 
into  the  liver.  Each  contraction  further  depresses  and  compresses 
the  spleen,  and  thus  the  blood  is  pressed  into  the  veins  of  the 
spleen.  Lastly,  contraction  of  the  muscle  exerts  pressure  on  the 
stomach  walls,  promoting  the  discharge  of  its  contents  by  the 
pylorus,  besides  aiding  the  evacuation  of  the  gall-bladder. 

In  this  connection  the  Editor  would  beg  to  repeat  an  opinion 
advanced  by  him  some  years  ago13  as  to  the  diaphragm, — which  he 
considers  more  as  an  appendage  to  the  circulatory  apparatus  than 
as  "essentially  the  chief  agent  in  respiration,"  and  for  the  follow- 
ing reasons: — 

(1)  The  vena  cava  inferior  opening,  the  highest  point  in  the 
central  tendon  of  the  human  diaphragm,  holds  a  fixed  relation  to 
the  right  anterior  inferior  border  of  the  ninth  dorsal  vertebra. 
(2)  That  portion  of  the  central  tendon  embraced  by  the  base  of  the 
fibrous  pericardium  is  prevented  from  descending  in  inspiration  by 
the  superior  tendinous  crura  of  the  diaphragm  which  are  formed  by 
the  lateral  parts  of  the  fibrous  pericardium  ascending  on  either 
side  in  two  planes  to  be  attached  to  the  apex  of  the  bony  thoracic 
cone  and  through  the  deep  cervical  fascia  to  the  processes  of  the 
cervical  vertebrae,  and  to  each  stylomaxillary  ligament  (3)  These 
superior  tendinous  crura  of  the  diaphragm  are  connected  by  trans- 
verse and  oblique  fibrous  bands,  thus  forming  a  fibrous  scaffolding 
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for  the  support  and  protection  of  the  heart  and  the  great  cardiac 
vessels.  (4)  The  superior  fibrous  crura  and  the  fibrous  scaffolding 
•  between  them  are  made  tense  and  open  for  the  lodgment  and  for 
the  protection  of  the  heart  and  its  great  vessels,  and  for  the  promo- 
tion of  the  circulation  of  the  blood  through  them  by  the  contraction 
of  the  muscular  diaphragm,  independent  of  the  descent  of  its 
lateral  wings,  though  in  the  descent  of  the  lateral  wings  of  the 
diaphragm  the  vertical  area  of  the  thorax  is  extended.  (5)  In 
the  contraction  of  the  muscular  diaphragm  its  descent  is  not  neces- 
sary, as  it  contracts  on  its  own  planes,  which  may  be  supported  by 
the  contraction  of  the  stronger  abdominal  muscles. 

The  Palmar  Fascia, — Grapow15  concludes,  after  a  careful 
study  of  the  uses  of  the  palmar  fascia,  that:  (1)  It  secures  the 
arching  of  the  skeleton  of  the  hand,  and  resists  its  flattening  under 
pressure.  (2)  It  has  a  hydraulic  action,  and  by  its  alternate 
stretching  and  relaxation  drives  the  venous  blood  and  lymph 
toward  the  heart.  (3)  It  renders  the  grasp  of  the  hand  surer  by 
its  intimate  adhesion  to  the  skin. 

NERVOUS   SYSTEM. 

Palmar  Nerves. — Hartmann,16  at  the  December  meeting  of 
the  Societe  Anatomique,  drew  the  attention  of  the  members  to  an 
undescribed  though  frequent  disposition  of  the  collateral  branches 
of  the  palmar  nerves,  consisting  of  buttonhole  anastamoses  or 
elliptical  loops,  seldom  longer  than  10  mm.  The  simplest  type  is 
frequently  seen  in  the  terminal  branches  of  the  median,  and  in 
this  locality  one  of  the  digital  arteries  may  be  observed  passing 
through  it,  the  object  of  the  loop  or  "  buttonhole  "  being  doubtless 
to  give  passage  to  those  special  vessels.  Generally  but  one  or  two 
are  found,  but  in  one  case  Hartmann  met  with  three,  giving  pass- 
age to  the  first  three  digital  arteries.  He  considers  them  by  no 
means  anomalies,  having  met  with  them  in  two-thirds  of  the 
subjects  examined. 
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By  H.  NEWELL  MARTIN,  M.D.,  M.A.,  Dr.  Sc,  F.R.S., 

AND 

W.  H.  HOWELL,  Ph.D.,  B.A., 

BALTIMORE. 


BLOOD. 

One  of  the  most  revolutionary  papers  upon  the  structure  and 
functions  of  the  red  corpuscles  of  the  blood  which  has  appeared  in 
physiological  literature  for  a  long  time  has  been  published  recently 
by  Mosso1  in  the  form  of  a  preliminary  communication,  with  the 
promise  of  a  more  complete  paper  with  illustrations  in  the  near 
future.  Mosso  calls  special  attention  to  the  facility  with  which  a 
large  number  of  the  red  corpuscles  undergo  post-mortem  changes 
after  removal  from  their  normal  environments.  It  is  not  possible 
to  make  an  ordinary  microscopic  preparation  of  blood  without 
causing  a  large  number  of  the  red  corpuscles  to  undergo  alteration, 
or  even  complete  destruction,  changes  which  have  in  large  part 
escaped  the  observation  of  previous  investigators.  Mosso  gives 
the  following  description  of  the  normal  structure  of  a  red  corpuscle. 
Each  corpuscle  contains  an  external  envelope  or  sac,  a  fibrillar 
reticulum,  granular  substance,  and  a  nuclear  sac.  In  the  blood 
of  birds  the  nuclear  sac  carries  at  the  extremities  of  its  long  axis 
prolongations  which  place  it  in  communication  with  the  external 
envelope.  Between  the  external  envelope  and  the  nuclear  portion, 
in  what  Mosso  calls  the  cortical  part  of  the  corpuscle,  two  sub- 
stances are  contained  which  mutually  penetrate  each  other,  one 
colored  yellow  by  haemoglobin,  the  other  colorless.  With  the 
exception  of  the  serum  of  the  blood  of  the  animal  from  which  the 
specimen  is  taken,  all  so-called  neutral  liquids,  such  as  normal  salt 
solution,  or  fixing  reagents,  such  as  osmic  acid,  cause  great  changes 
in  the  red  corpuscles,  many  of  them  disintegrating,  so  that  the 
usual  method  of  enumeration  by  diluting  with  an  artificial  serum 
cannot  be  considered  of  value  as  far  as  the  absolute  number  of 
(292) 
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corpuscles  is  concerned.  The  bi-concave  form,  which  is  universally 
believed  to  be  the  normal  shape,  Mosso  takes  to  be  the  beginning 
of  an  alteration  caused  by  abnormal  conditions.  In  his  opinion  also 
the  blood  plaques  must  be  considered  as  remnants  of  disintegrating 
red  corpuscles.  Not  all  of  the  red  corpuscles  can  give  rise  to 
plaques,— only  those  which  are  so  sensitive  to  changes  in  their 
surroundings.  In  opposition  to  all  the  present  views  of  blood 
coagulation,  Mosso  holds  that  the  red  corpuscles  play  the  cliief  part 
in  the  process.  Their  most  characteristic  degradation  change  is 
what  he  calls  hyaline  degeneration ;  a  gelatinous  transparent  layer 
forms  round  the  corpuscle,  while  the  nucleus  also  becomes  swollen, 
and  usually  these  corpuscles  fuse  together  into  masses.  He  agrees 
with  Bizzozero  with  regard  to  the  part  taken  by  the  plaques  in 
coagulation,  though  his  interpretation  of  the  phenomenon  is 
different,  inasmuch  as  he  believes  that  the  plaques  are  simply  dis- 
integrated red  corpuscles.  Mosso's  theory  of  coagulation,  then,  is 
simple  and  entirely  new.  Briefly  stated,  he  believes  that  the 
coagulum  is  composed  of  a  certain  number  of  red  corpuscles  which 
die,  undergo  hyaline  degeneration,  become  decolorized,  and  form  a 
gelatinous  mass.  He  also  thinks  that  the  white  corpuscles  or 
leucocytes  of  the  blood  originate  from  the  red  corpuscles.  In 
normal  blood  he  distinguishes  four  kinds  of  leucocytes,  namely, 
those  with  fine  granules,  those  with  large  granules,  nuclear  sacs, 
and  hyaline  corpuscles.  The  finely  granular  leucocytes  originate 
from  the  nuclei  of  the  red  corpuscles.  The  leucocytes  with  large 
granules  are  also  derived  from  the  red  corpuscles.  They  can  often 
be  found  in  intermediate  stages  with  few  granules  and  still  colored 
with  haemoglobin.  The  amoeboid  movements  of  these  corpuscles, 
so  universally  regarded  as  the  expression  of  an  actively  living  cell, 
are  in  Mosso's  opinion  simply  an  indication  of  death  and  disinte- 
gration. The  presence  of  so  many  leucocytes  in  the  lymph  circu- 
lation offers  no  difficulty  to  his  theory,  since  he  believes  that  the 
red  corpuscles  easily  migrate  through  capillary  walls,  and  get  into 
the  lymph  spaces.  Here  the  weaker  ones  undergo  degenerative 
changes  and  form  leucocytes,  while  the  more  resistant  ones  are 
finally  brought  back  to  the  blood  unharmed.  With  regard  to  the 
origin  of  pus,  he  criticises  Cohnheim's  experiments  upon  the 
migration  of  the  white  corpuscles  from  the  blood-vessels  during 
inflammation.     He  states  that  in  repeating  Cohnheim's  experi- 
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ments  he  found  that  the  migration  of  white  corpuscles  is  a  com- 
paratively rare  phenomenon,  and  in  this  respect  Mosso  is  in  accord 
with  several  other  observers. 

On  the  contrary  Mosso  states  that  the  red  corpuscles  easily 
penetrate  the  capillary  walls,  and  the  less  resistant  ones  change  to 
leucocytes.  Only  on  such  a  theory,  he  contends,  is  it  possible  to 
explain  the  enormous  numbers  of  pus  corpuscles  found  in  ab- 
scesses. Microscopical  examination  of  pus  shows  the  red  corpus- 
cles in  various  stages  of  transition  to  pus  leucocytes,  and  their 
transformation  can  be  seen  more  satisfactorily  when  a  drop  of 
human  blood  is  injected  into  the  anterior  chamber  of  the  eye  of 
the  dog ;  the  drop  of  blood  under  these  conditions  soon  changes  to 
pus,  and  the  transitional  changes  can  be  obtained  without  difficulty. 
Moreover,  the  malarial  germ  of  Laveran  and  the  cells  found  in 
various  tissues  of  the  body,  which  have  been  described  as  giant 
cells,  osteoclasts,  etc.,  he  also  explains  as  originating  from  the 
degeneration  of  red  corpuscles.  As  the  communication  is  only 
preliminary  and  unaccompanied  by  figures,  it  is  impossible  to 
criticise  it  justly ;  but  judged  from  internal  evidence  it  is  an  un- 
satisfactory paper,  and  the  novel  theories  which  the  author  proposes 
are  too  much  opposed  to  many  well  established  facts  to  meet  with 
any  acceptance  unless  supported  by  very  strong  evidence.  For 
such  evidence  we  must  wait  until  the  complete  paper  appears. 

The  chemistry  of  the  coagulation  of  blood  has  also  received 
an  entirely  new  contribution  during  the  present  year  from  Wool- 
dridge.2  The  theory  now  most  generally  accepted  is  the  modifica- 
tion of  Schmidt's  old  theory,  suggested  by  Hammarstem. 

According  to  the  latter  the  formation  of  fibrin  results  from 
the  splitting  up  of  fibrinogen  under  the  influence  of  fibrin  ferment, 
paraglobulin  not  entering  into  the  reaction,  but  acting  only  as  a 
favoring  condition.  For  the  past  few  years  Wooldridge  has  been 
working  out  a  new  theory,  the  latest  form  of  which  is  published 
in  the  paper  under  consideration.  It  is  his  opinion  that  the  cor- 
puscles of  the  blood  have  nothing  at  all  to  do  with  the  process  of 
clotting.  Coagulation  is  dependent  upon  the  reciprocal  action  of 
two  substances  contained  in  the  blood-plasma,  to  which  he  gives 
the  names  of  A-fibrinogen  and  B-fibrinogen.  These  fibrinogens 
are  combinations  of  albumin  and  lecithin.  In  blood-plasma  pre- 
vented from  clotting  by  addition  of  peptone  solution,  A-fibrinogen 
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can  be  separated  by  cooling  to  0°  C,  in  the  form  of  minute 
rounded  granules,  which  again  dissolve  in  the  plasma  when  the 
temperature  is  raised,  or  may  be  dissolved  by  the  action  of  dilute 
saline  solutions  like  the  other  members  of  the  globulin  group  of 
albumins.  This  A-fibrinogen  in  solution  is  not  affected  by  the 
action  of  fibrin  ferment.  It  is  well  laiown  that  peptonized  plasma 
may  be  made  to  coagulate  by  diluting  with  water  or  by  passing 
C02  through  it.  According  to  Wooldridge,  this  is  owing  to  the 
presence  of  A-fibrinogen,  since  if  this  albumin  is  removed  the 
peptonized  plasma  will  no  longer  clot  when  acted  upon  by  either 
of  these  re-agents.  Plasma  from  which  the  A-fibrinogen  has  been 
removed  still  contains  large  quantities  of  B-fibrinogen.  Although 
a  plasma  containing  only  this  latter  fibrinogen  will  not  clot  upon 
the  addition  of  fibrin  ferment,  or  even  blood  serum,  nevertheless 
from  it  by  partial  precipitations  with  NaCl,  the  fibrinogen  of 
Hammarsten  can  be  obtained,  solutions  of  which  in  dilute  saline 
will  clot  upon  the  addition  of  ferment  or  serum.  According  to 
his  view,  then,  the  fibrinogen  obtained  by  Hammarsten  does  not 
pre-exist  in  normal  plasma,  but  is  a  product  of  the  transformation 
of  B-fibrinogen,  which  is  one  of  the  elements  of  normal  blood. 
Coagulation  consists  in  an  interaction  between  the  A-  and  B-fibrin- 
ogens  in  which  the  A-fibrinogen  loses  some  of  its  lecithin,  which 
is  taken  up  by  the  B-fibrinogen,  the  latter  then  changing  to  fibrin. 
Instead  of  A-fibrinogen  any  lecithin  containing  compound— that, 
for  instance,  which  may  be  extracted  from  the  brain  or  the  testis — 
is  equally  effective  in  causing  the  transformation  of  B-fibrinogen 
to  fibrin.  We  know  perfectly  well  that  normal  plasma  can  be 
prevented  from  clotting  by  cooling  to  near  0°  C,  or  by  salting  with 
magnesium  sulphate.  Both  these  actions  are  explained  by  Wool- 
dridge  upon  the  supposition  that  the  A-fibrinogen  is  thereby  pre- 
cipitated. But  it  is  further  known  that  in  salted  plasma,  even 
when  filtered  so  as  to  get  rid  of  this  precipitate  of  A-fibrinogen, 
coagulation  is  caused  by  the  simple  addition  of  a  ferment.  Ac- 
cording to  the  theory,  the  B-fibrinogen  is  unaffected  by  ferment 
alone,  and  to  explain  this  case  Wooldridge  is  obliged  to  assume 
that  the  B-fibrinogen  left  in  the  plasma  after  filtering,  undergoes  in 
some  way  a  transformation  to  the  ordinary  fibrinogen  of  Ham- 
marsten. It  is  scarcely  possible  to  criticise  the  work  of  Wool- 
dridge, since  he  seems  to  have  had  no  followers  in  his  peculiar 
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methods  of  experimenting  upon  the  blood,  and  his  statements 
therefore  have  not  been  tested  by  independent  observations.  His 
theory,  however,  is  not  an  attractive  one,  and  the  experiments  in 
support  of  it  are  far  from  conclusive.  Without  more  convincing 
proofs,  it  is  not  possible  for  one  who  has  worked  at  the  subject 
to  admit  that  the  fibrinogen  obtained  from  blood-plasma  by  the 
method  of  Hammarsten  is  not  normally  contained  in  the  blood. 

The  action  of  peptone  in  preventing  the  coagulation  of  blood, 
first  noticed  by  Schmidt-Mulheim,  has  been  the  subject  of  investi- 
gation by  Campbell.3  Peptone  injected  into  dog's  blood  in  the 
proportion  of  0.3  grams  of  peptone  to  each  kilogram  of  body 
weight,  will  completely  prevent  coagulation  in  the  blood  drawn 
shortly  afterward.  Fano  found  that  the  blood  of  rabbits  is  not 
affected  by  such  injection,  and  Campbell  states  that  the  same  is 
true  of  cats.  The  blood  after  being  drawn  from  the  body,  in  the 
case  of  the  dog  and  also  the  terrapin,  may  be  prevented  from 
coagulation  by  the  direct  addition  of  peptone  solution,  though  a 
greater  quantity  is  necessary  than  when  it  was  injected  at  once 
into  the  circulation  of  the  living  animal.  In  order  to  understand 
how  the  peptone  acts  in  preventing  coagulation,  Campbell  tried 
the  effect  of  adding  it  directly  to  a  solution  containing  only  pure 
fibrinogen  and  fibrin  ferment.  Such  a  solution,  without  the  addi- 
tion of  peptone,  clots  readily,  but  when  peptone  is  added,  coagula- 
tion is  either  slowed  or  stopped  altogether,  depending  upon  the 
proportion  of  peptone  used.  This  experiment  shows  that  peptone 
will  prevent  the  interaction  of  fibrin  ferment  and  fibrinogen ;  but 
it  does  not  explain  altogether  the  action  of  peptone  injected  into 
the  circulation  of  the  living  animal,  since  a  smaller  quantity  is 
necessary  in  this  case  than  when  peptone  is  added  to  blood  drawn 
from  the  animal  and  in  which  the  ferment  has  had  time  to  form. 
The  efficiency  of  the  smaller  amount  in  the  first  place  depends, 
according  to  Campbell,  upon  the  fact  that  some  of  the  elements  of 
the  blood,  probably  the  leucocytes,  take  up  a  portion  of  it,  and  in 
this  act  are  so  changed  as  to  be  incapable  of  taking  part  in  coag- 
ulation. The  author  seems  to  think  that  the  action  of  peptone  in 
preventing  coagulation  is  twofold:  First,  by  its  action  on  the  leu- 
cocytes it  prevents  the  formation  of  ferment;  second,  when  the 
ferment  is  formed,  the  presence  of  peptone  prevents  or  retards  the 
action  of  the  ferment  in  changing  the  fibrinogen  to  fibrin. 
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The  origin  of  the  ferment  in  shed  blood  which  starts  the  pro- 
cess of  coagulation  is  still  unsettled.  It  has  been  shown  in  the 
last  few  years  that  what  we  call  fibrin  ferment  may  be  formed  in 
the  disintegration  of  almost  any  form  of  albumin.  While  this 
must  be  accepted  as  true,  it  still  remains  a  question  as  to  what 
body  gives  rise  to  the  ferment  in  shed  blood.  There  are  at  present 
two  views.  According  to  the  older  one,  the  breaking  down  of  the 
white  corpuscles  of  the  blood  liberates  the  ferment;  according  to 
the  more  recent  theory,  the  disintegration  of  the  blood  plaques  is 
the  origin  of  the  ferment.  Kriiger,4  in  a  recent  paper,  endeavors 
to  prove  the  old  theory.  Contrary  to  the  results  of  Wooldridge, 
he  finds  that  the  injection  of  leucocytes  into  the  blood  of  a  living 
animal  quickly  causes  death  from  intravascular  clotting.  This 
happened  when  the  leucocytes  were  obtained  from  lymph  glands 
as  well  as  when  obtained  from  settled  horse  blood.  This  he  takes 
as  demonstrating  the  incorrectness  of  the  theory  of  coagulation 
proposed  by  Wooldridge,  according  to  which  the  corpuscular 
elements  of  the  blood  take  no  part  in  the  process.  The  experi- 
ments of  Kriiger,  while  showing  that  injection  of  leucocytes  into 
the  blood  in  large  quantities  will  cause  intravascular  clotting,  are  by 
no  means  proof  that  the  normal  clotting  of  blood  starts  from  the 
breaking  down  of  the  leucocytes.  The  balance  of  evidence  at 
present  points  to  the  plaques  as  being  the  source  of  the  ferment. 
Whether  or  not  they  are  to  be  considered  as  independent  elements 
of  the  blood,  is  another  thing.  According  to  some  they  are  simply 
derivatives  of  the  breaking  down  of  the  red  or  white  corpuscles. 
A  new  theory  of  their  origin  is  proposed  in  a  paper  by  Lowit.5 
The  plaques  of  warm  blooded  animals  he  regards  as  simply  glob- 
ulins precipitated  from  the  plasma  and  accidentally  assuming  the 
shape  of  formed  elements.  From  observations  made  upon  the 
mesentery  of  living  white  mice,  he  states  that  these  bodies  are  not 
normally  present  in  the  blood. 

It  may  be  mentioned  that  Eberth,6  in  a  new  paper,  publishes 
a  description  of  the  histology  of  certain  corpuscles  in  the  cold 
blooded  animals,  which  correspond  in  function  to  the  plaques  of 
mammals.  These  corpuscles  are  oval,  or  in  some  cases  spindle 
shaped  bodies,  containing  a  very  large  nucleus  surrounded  by  a 
small  envelope  of  protoplasm.  Like  the  plaques  of  mammalian 
blood,  they  quickly  run  together  into  masses  after  the  blood  is 


Digitized  by  LiOOQ IC 


298  rarsiotoGY.  [wood. 

drawn,  a  property  not  shown  by  the  leucocytes,  from  which  they 
are  quite  distinct  morphologically. 

To  the  other  constant  chemical  constituents  of  the  blood,  it 
seems  that  we  must  now  add  lactic  acid.  Berlinerblau,7  from 
analyses  of  the  blood  of  several  animals,  obtained  the  following  re- 
sults. Rabbit  blood  contains  from  0.0645  to  0.0723  per  cent,  of 
lactic  acid;  dog's  blood,  0.071  percent.,  and  venous  human  blood 
0.0079  per  cent.  Artificial  circulation  of  blood  containing  glyco- 
gen through  the  hind  limbs  of  dogs  and  rabbits,  caused  a  marked 
increase  in  the  percentage  of  lactic  acid  in  the  blood  used.  Since 
the  perfused  blood  contained  always  in  addition  a  certain  amount 
of  sugar  not  present  in  it  before,  the  theory  is  that  the  glycogen 
was  first  changed  to  sugar  and  then  to  lactic  acid.  Experiments 
of  Seegen  pointing  in  the  same  direction,  will  be  mentioned  in 
speaking  of  the  chemistry  of  muscle. 

Some  interesting  experiments  have  been  made  by  Jones8  to 
determine  the  variations  in  the  specific  gravity  of  the  blood  during 
health,  and  the  causes  producing  these  variations.  While  not  of 
direct  practical  or  theoretical  importance,  they  give  statistics  which 
may  prove  useful. 

His  experiments  were  all  made  upon  human  blood,  a  drop 
of  blood  being  taken  from  the  finger  near  the  nail.  The  method 
of  determining  the  specific  gravity  of  this  drop  was  a  variation 
of  that  originally  proposed  by  Roy.  The  drop  was  introduced 
into  a  mixture  of  glycerine  and  water  of  known  specific  gravity,  and 
a  number  of  different  solutions  having  been  prepared  previously,  the 
solution  in  which  the  drop  of  blood  just  floated  gave  its  specific 
gravity.     The  results  obtained  were  as  follow : — 

1.  Effect  of  Age  and  Sex. — The  specific  gravity  of  the  blood  is 
highest  at  birth,  about  1,066  in  both  sexes,  and  falls  rapidly  up  to 
the  second  year,  the  fall  being  especially  sharp  about  the  second 
week  of  extra-uterine  life.  At  the  end  of  the  second  year  it  varies 
from  1,048  to  1,050,  and  then  begins  to  rise  again,  the  curve  of 
increase  being  distinctly  different  in  the  two  sexes.  The  male  and 
female  probably  never  have  blood  of  the  same  specific  gravity 
except  shortly  after  birth  and  in  old  age.  During  pregnancy  the 
specific  gravity  of  the  female  blood  is  always  slightly  lower  than  in 
women  of  the  same  age  who  are  not  pregnant. 

2.  Effect  of  Food. — Eating  always  tended  to  produce  a  lower- 
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ing  of  the  specific  gravity,  which  was  more  marked  the  greater  the 
quantity  of  water  taken  with  the  food.  When  alcohol  was  used 
with  the  food,  this  fall  was  not  noticed. 

3.  Diurnal  Variations. — There  is  a  well  marked  diurnal  varia- 
tion. The  specific  gravity  falls  steadily  during  the  day  with  more 
sudden  drops  after  each  meal ;  while  during  the  night,  when  sleep- 
ing, it  slowly  rises  again.  In  like  manner,  constant  differences 
were  found  in  blood  taken  from  various  parts  of  the  body.  Jones 
attempts  no  general  explanation  of  the  cause  of  these  changes;  but 
it  is  very  interesting  to  notice,  that,  as  far  as  the  data  in  our  pos- 
session go,  in  nearly  all  the  cases  where  Jones  found  a  diminution 
in  the  specific  gravity  of  the  blood,  other  observers  have  shown 
there  is  a  corresponding  diminution  in  the  number  of  red  corpus- 
cles, and  vice  versa.  The  coincidence  seems  to  show  that  the  two 
series  of  facts  stand  in  close  connection,  and  that  possibly  the  low 
specific  gravity  in  any  particular  case  is  an  indication  of  a  less 
number  of  red  corpuscles,  or  that  both  diminution  in  the  number 
of  red  corpuscles  and  in  the  specific  gravity  simply  means  a  greater 
relative  amount  of  plasma  at  such  times.    ■ 

MUSCLE. 

Ewald9  has  attempted  to  obtain  a  final  answer  to  the  question 
as  to  whether  the  volume  of  the  muscle  changes  during  contrac- 
tion. It  is  agreed  on  all  hands  that  the  change  if  any,  is  very 
slight.  It  is  generally  stated  that  the  volume  is  diminished  by  an 
amount  equal  to  1-1370.  Ewald  has  devised  new  and  more  deli- 
cate apparatus  to  investigate  this  point,  and  has  also  repeated  the 
experiments  of  other  observers,  using  their  apparatus.  He  states 
that  in  no  case  could  he  get  any  change  at  all  in  volume.  He 
further  says  that  in  repeating  the  experiments  of  others  on  this 
subject,  he  has  been  able  in  each  case  to  detect  the  probable  error, 
always  an  error  in  apparatus,  and  has  thus  reconciled  the  differ- 
ences in  their  results.  His  experiments  seem  to  prove  that  the 
muscle  undergoes  no  change  of  volume  at  all  during  contraction. 

Marshall10  brings  forward  a  new  theoiy  of  muscle  contraction 
founded  upon  recent  discoveries  in  the  histology  of  the  muscle  fibre. 
Melland  some  time  ago  published  in  the  same  journal  an  account- 
of  the  microscopic  structure  of  the  muscle  fibre,  which  is  fully  cor- 
roborated by  Marshall,  and  agrees  with  recent  work  by  Retzius 
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and  others.  According  to  these  observers,  the  muscle  fibre  is 
formed  essentially  of  a  reticulum  containing  within  its  meshes  the 
main  bulk  of  the  fibre,  the  sarcous  substance.  The  reticulum  con- 
sists of  longitudinal  bars  running  the  whole  length  of  the  fibre,  and 
corresponding  to  the  muscle  rods  of  Schaefer.  At  certain  points  in 
the  fibre  corresponding  to  the  position  of  Krause's  membranes, 
that  is,  in  the  middle  of  each  light  band,  these  longitudinal  bars 
are  interrupted  by  a  transverse  net-work  of  fibrils.  The  usual 
appearance  of  a  muscle  fibre,  that  of  alternating  dim  and  light 
bands,  is,  according  to  this  view,  simply  an  optical  phenomenon 
caused  by  the  refraction  of  light  at  the  nodal  points  where  the 
longitudinal  and  transverse  fibrils  meet.  Marshall's  theory  of  the 
muscle  contraction  is  that  it  is  caused  by  a  shortening  of  the  longi- 
tudinal bars,  these  being  the  only  contractile  substances  in  the  fibre 
The  function  of  the  transverse  fibrils  is  to  bring  the  fibre  back  to 
its  normal  resting  shape,  after  the  contraction  is  over,  by  virtue 
of  their  elastic  action.  Marshall  finds  that  wherever  in  the  animal 
kingdom  muscles  are  present  which  can  contract  quickly,  this  re- 
ticulum of  longitudinal  and  transverse  fibrils  in  the  muscle  fibre 
can  be  demonstrated ;  while  muscles  which  contract  slowly,  like  the 
ordinary  involuntary  muscle  of  mammals,  are  provided  only  with 
the  longitudinal  fibrils.  The  most  important  part  of  the  contribu- 
tion is  the  description  of  the  histology  of  the  fibre.  The  explana- 
tion of  the  striated  appearance  of  the  voluntary  muscle  fibre  given 
by  Melland  and  Marshall  is  somewhat  supported  by  a  recent  con- 
tribution of  Exner,11  in  which  the  optical  properties  of  the  living 
muscle  fibre  are  critically  examined.  His  paper  calls  attention  to 
the  fact  that  the  numerous  layers  which  have  been  described  by 
different  observers  may  be  simply  the  optical  effects  of  the  interfe- 
rence of  light  waves,  and  cannot  be  accepted  as  representing  actual 
structures.  He  believes  that  the  typical  muscle  fibre  consists  of 
two  layers,  a  dim  and  a  light  band  alternating  with  each  other,  and 
that  this  appearance  also  is  at  bottom  an  optical  effect,  whatever 
the  structural  difference  may  be  which  gives  rise  to  it. 

A  re-investigation  of  the  effect  of  warming  upon  the  irritability 
of  frog's  muscle  by  Edwards12  has  led  to  some  interesting  and  sug- 
gestive results.  The  experiments  were  made  upon  curarized  and 
non-curarized  muscles,  upon  muscles  excised  from  the  body,  and 
upon  muscles  left  in  the  body  with  the  circulation  intact.     The 


Digitized  by  LiOOQ IC 


]  PHYSIOLOGY.  301 

muscles  were  enclosed  in  a  double  walled  chamber,  the  tempera- 
ture of  which  could  be  easily  regulated  by  water  flowing  between 
the  walls.  Edwards  found  that  the  effects  of  warming  fall  into 
four  stages  or  periods.  First,  as  the  muscle  is  warmed  from  the 
temperatnre  of  the  ordinary  room,  there  is  a  gradual  increase  of  ir- 
ritability up  to  a  maximum,  the  contractions  with  the  same  strength 
of  stimulus  becoming  higher  and  higher  until  the  maximum  is 
reached.  The  temperature  of  this  maximum  irritability  varies  from 
32.75°  C.  to  39.25°  C.  Second,  as  the  temperature  is  raised  above 
the  point  of  maximum  irritability,  there  is  a  gradual  diminution  of 
irritability  up  to  complete  loss.  This  effect  was  obtained  by  keep- 
ing the  temperature  constant  at  the  point  of  maximum  irritability 
for  a  long  time,  or  more  quickly  by  allowing  the  temperature  to 
rise  slightly.  In  this  stage  the  height  of  the  contractions,  with  a 
stimulus  of  constant  strength,  gradually  sinks  to  zero.  The  third 
stage  is  a  condition  of  complete  loss  of  irritability.  By  carefully 
regulating  the  temperature  the  muscle  can  be  kept  in  a  condition 
in  which  it  does  not  respond  to  a  maximal  stimulus  from  an  in- 
duction coil,  but  yet  does  not  enter  the  stage  of  heat  rigor.  The 
muscle  can  be  kept  in  this  condition  of  apparent  death  for  half  an 
hour,  and  then  by  careful  cooling  will  regain  almost  its  original 
condition,  and  can  be  used  for  a  second  similar  series  of  heating 
experiments.  The  fourth  stage  is  that  of  the  development  of  heat 
rigor.  If  heated  slightly  above  the  temperature  necessary  to  keep 
it  in  stage  three,  the  muscle  begins  to  shorten  from  the  onset  of 
rigor.  If  kept  at  a  constant  temperature,  the  time  necessary  for 
the  development  of  complete  rigor  varies  from  thirty-five  minutes 
to  one  hour  and  twenty-eight  minutes,  though  a  much  less  time  is 
necessary  if  the  temperature  is  allowed  to  rise.  The  most  inter- 
esting result  of  the  paper  is  the  fact  that  when  heated  to  a  certain 
temperature,  the  irritability  of  the  muscle  can  be  destroyed  with- 
out causing  heat  rigor,  and  that  the  muscle  can  be  kept  in  this 
condition  for  a  long  time  and  its  irritability  be  restored  by  subse- 
quent cooling.  In  other  words,  by  heating,  the  muscle  can  be 
brought  into  a  condition  similar  to  that  caused  by  lowering  the 
temperature  to  a  certain  point;  and  this  fact,  when  more  fully 
worked  out,  may  aid  in  explaining  the  summer  dormancy  of  ani- 
mals, and  the  connection  between  it  and  the  more  usual  winter 
dormancy   or  hibernation.      Von  Frey13  contributes  some  inter- 
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esting  facts  with  regard  to  the  effect  of  different  loads  upon  the 
contraction  of  muscles.  In  all  his  experiments  the  gastrocnemius 
muscle  of  curarized  frogs  was  used.  Using  single  maximal  stimuli, 
he  found,  as  he  had  previously  observed  for  tetanic  stimuli,  that 
the  height  of  the  contraction  increased  with  the  load,  at  least  with 
the  two  weights  used,  namely,  0.5  gram,  and  10.5  grams.  One 
most  interesting  result  obtained  was  that  with  an  unloaded  muscle, 
or  what  practically  amounted  to  an  unloaded  muscle,  a  muscle 
with  only  a  weight  of  0.5  gram,  the  single  contractions  with  maxi- 
mal stimuli  were  as  great  as  the  tetanic  contractions.  Under  these 
conditions,  therefore,  there  is  nothing  of  what  is  usually  called  a 
summation  of  contractions.  With  a  muscle  loaded  with  10.5  grams, 
on  the  other  hand,  such  a  summation  does  occur,  the  tetanus  curve 
is  higher  than  that  of  the  simple  contraction.  In  the  same  way  it 
was  found  that  when  the  first  stimulus  causes  the  muscle  to  pass  ' 
into  a  state  of  contractur  a  summation  is  also  obtained,  the  second 
contraction  starting  from  the  height  of  the  contractur. 

Lee14  describes  the  electrical  phenomena  accompanying  the 
contractions  of  different  muscles  of  the  frog,  making  use  of  the 
capillary  electrometer  instead  of  the  galvanometer  to  determine 
the  changes  in  electrical  condition.  He  finds  that  in  most  of  the 
muscles  of  the  frog,  when  the  muscle  is  stimulated  through  its 
nerve,  and  the  wires  to  the  electrometer  are  led  off,  one  from  the 
middle,  and  one  from  the  lower  end  of  the  muscle,  the  curve  of 
variation  in  the  electrometer  shows  three  phases:  first,  a  decided 
but  brief  negative  variation ;  second,  a  longer  lasting  positive , 
variation;  and  third,  a  long  continued  negative  variation  lasting 
through  the  time  of  contraction  and  relaxation  of  the  muscle. 
From  the  long  duration  of  these  electrical  phenomena,  extending 
over  the  whole  period  of  the  muscle  contraction,  Lee  concludes 
that  there  is  a  much  closer  connection  between  the  electrical 
changes  and  the  mechanical  changes  in  form  of  the  muscle  than 
is  usually  supposed.  The  electrical  phenomena  have  been  con- 
sidered generally  as  preceding  the  mechanical  phenomena  of  the 
shortening  of  the  muscle ;  that  is,  as  an  indication  of  the  chemical 
or  physical  changes  in  the  muscle  substance  which  are  preparatory 
to  a  contraction.  Lee's  experiments  show  that  the  two  sets  of 
phenomena— electrical  and  mechanical — run  a  parallel  course  as  far 
as  the  element  of  time  is  concerned,  and  furthermore,  in  a  fatigued 
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muscle,  both  the  mechanical  and  electrical  curves  are  prolonged 
and  lowered. 

A  number  of  experiments  have  been  made  by  Fick15  on 
muscular  contractions  in  living  men.  With  voluntary  stimuli  the 
lifting  power  of  the  muscle  used,  the  abductor  indicis,  was  found 
to  be  2  kilos.,  or,  calculating  for  leverage,  10  kilos.  This  repre- 
sents nearly  the  absolute  power  of  the  muscle,  not  exactly,  because 
the  direction  of  the  fibres  was  not  considered.  A  remarkable  fact 
obtained  was  that  the  power  in  tetanus  was  ten  times  what  it  was 
with  single  shocks,  while  in  the  contractions  of  the  frog's  muscle, 
the  ratio  was  only  as  one  to  two.  It  would  seem  then,  that  in  the 
human  muscle  the  summation  of  contractions  is  more  complete 
than  in  frog's  muscle.  Electrical  stimulation,  Fick  found,  does 
not  bring  out  the  power  of  the  muscle  to  the  same  extent  as  volun- 
tary stimulation. 

With  regard  to  the  chemistry  of  the  muscle,  the  most  im- 
portant contribution  of  the  year  is  a  paper  by  Halliburton.16  The 
author  states  that  the  well  known  experiments  of  Kiihne  upon 
the  muscle  plasma  and  its  coagulation,  made  upon  the  frog's  muscle, 
can  be  repeated  easily  upon  the  muscle  of  warm  blooded  animals. 
His  method  of  working  was  as  follows:  a  rabbit  was  bled  to  death 
from  the  carotid,  the  abdomen  was  quickly  opened,  a  cannula  in- 
serted into  the  descending  aorta,  and  normal  salt  solution  cooled 
to  5°  C.  was  injected  until  the  vessels  of  the  lower  limbs  were  dis- 
tended. The  inferior  cava  was  then  opened,  and  the  injection 
continued  until  every  trace  of  blood  was  washed  out.  Next  the 
limbs  were  quickly  skinned,  small  pieces  of  muscle  rapidly  cut  out, 
and  thrown  into  a  mixture  of  ice  and  salt.  After  they  were  frozen 
hard  they  were  removed  to  a  cold  plate,  and  cut  into  fine  slices 
across  the  direction  of  the  fibres  with  a  knife  previously  cooled. 
The  frozen  slices  were  then  wrapped  in  linen,  and  the  plasma 
pressed  out  by  means  of  a  metal  lemon-squeezer  also  previously 
cooled.  The  muscle  plasma  obtained  in  this  way  was  a  yellowish 
viscid  liquid,  faintly  alkaline,  and  at  ordinary  temperatures  clotted 
in  from  one  to  two  hours,  though  if  kept  at  40°  C.  coagulation 
occurred  within  thirty  minutes.  Curiously  enough  this  plasma 
takes  a  longer  time  to  clot  than  the  muscle  plasma  of  the  frog. 
Following  the  analogy  of  blood  coagulation,  Halliburton  found 
that  by  making  extracts  of  the  frozen  muscle  with  a  ten  per  cent. 
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NaCl  solution,  five  per  cent.  MgS04  solution,  or  a  half  saturated 
solution  of  Na2S04  he  could  get  what  we  may  call  a  salted  muscle 
plasma,  which,  like  salted  blood  plasma,  did  not  clot  except  when 
diluted,  and  then  gave  a  typical  muscle  coagulation  with  formation 
of  myosin.  Moreover,  if  the  animal  was  allowed  to  go  into  com- 
plete rigor  mortis,  and  the  coagulated  myosin  of  the  muscle  was 
extracted  by  any  of  the  above  mentioned  saline  solutions,  then  the 
solution  of  myosin  when  diluted  clotted  just  as  the  solution  of 
fresh  frozen  muscle  plasma,  the  only  difference  in  the  two  solutions 
being  that  the  extract  of  the  dead  muscle  had  an  acid  reaction, 
while  the  muscle  plasma  itself  had  an  alkaline  reaction.  One  of 
the  most  curious  results  obtained  by  Halliburton  was  that,  after 
extracting  the  myosin  of  muscle  with  NaCl  or  MgS04,and  then 
diluting  the  solution  so  as  to  make  it  clot,  this  clot  could  be  redis- 
solved  in  either  of  these  saline  solutions,  and  the  solution  when 
diluted  again  clotted.  This  clot  in  turn  could  be  treated  the  same 
way,  the  process  being  repeated  five  times  in  one  specimen.  Call- 
ing the  precursor  of  myosin  in  the  muscle  plasma  myosinogen,  the 
passage  of  a  living  muscle  into  rigor  mortis  may  be  explained  as  a 
transformation  of  myosinogen  to  myosin,  and  the  passing  away  of 
rigor  as  a  transformation  of  myosin  back  to  myosinogen,  since  the 
clot  of  myosin  when  dissolved  in  saline  solution  evidently  passes 
back  to  myosinogen.  When  the  salted  muscle  plasma  or  the  saline 
extract  of  dead  muscle  was  heated  by  the  method  of  fractional 
heating,  it  showed  the  presence  of  four  proteids,  with  the  following 
temperatures  of  heat  coagulation:  47°  C,  56°  C,  63°  C,  73°  C. 
The  muscle  serum  left  after  the  separation  of  the  clot  of  myosin 
contained  two  albumins,  coagulating  at  63°  C.  and  73°  C,  while 
the  myosin  clot,  when  redissolved  in  salines,  was  found  to  contain 
the  two  albumins  coagulating  at  47°  C.  and  56°  C. ;  so  that  what 
is  called  myosinogen  really  consists  of  these  last  two  albumins,  and 
in  coagulating  they  are  either  transformed  directly  into  myosin  or 
unite  to  form  the  myosin,  in  this  respect  differing  from  blood 
coagulation. 

In  all  his  experiments,  whenever  myosin  was  formed,  an  acid 
reaction  was  developed  at  the  same  time  in  the  liquid,  giving  some 
additional  proof  of  the  generally  accepted  view  that  the  acid  (lactic) 
developed  when  a  muscle  passes  into  rigor  comes  from  the  proteid 
constituents,  and  not  from  a  transformation  of  glycogen.     On  the 
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other  hand  a  number  of  independent  investigations  made  during 
the  course  of  the  present  year  unite  in  showing  that  muscle  is 
capable  of  transforming  glycogen  to  lactic  acid,  whether  or  not  the 
glycogen  is  the  direct  source  of  the  acid  formed  during  contraction 
and  rigor  mortis.  Carrying  out  still  further  the  analogy  with 
blood  coagulation,  Halliburton  treated  dead  muscle  with  alcohol 
according  to  the  method  used  by  Schmidt  for  extracting  fibrin  fer- 
ment from  serum.  He  obtained  a  solution  which  had  a  decided 
effect  in  hastening  myosin  coagulation,  containing  therefore  what 
he  calls  myosin  ferment.  It  was  not  precipitated  by  boiling,  but 
gave  the  proteid  reactions,  and  when  concentrated  answered  to  the 
biuret  test.  Examination  of  this  solution  convinced  him  that  the 
proteid  present  was  an  albumose.  When  the  solution  was  satu- 
rated with  ammonium  sulphate  all  the  albumose  was  precipitated. 
The  liquid  remaining  had  no  ferment  action,  while  the  precipitate, 
when  redissolved,  gave  distinct  indication  of  the  presence  of  fer- 
ment like  the  original  solution.  From  this  he  concluded  that  the 
albumose  acts  as  a  myosin  ferment.  The  action  of  this  myosin 
ferment  was  not  destroyed  by  heating  until  the  temperature  reached 
100°  C,  in  this  respect  differing  from  fibrin  ferment.  Further 
experiments,  showed  that  the  fibrin  ferment  and  the  myosin  ferment 
were  not  interchangeable.  Halliburton's  experiments  are  particu- 
larly welcome  because  of  the  light  they  throw  on  the  nature  of  the 
different  albumins  in  muscle  plasma.  The  temperature  of  the  heat 
coagulation  of  these  albumins  has  already  been  given.  The  names 
which  he  proposes  for  them  are  as  follow :  The  albumin  coagu- 
lating at  47°  C.  he  calls  paramyosinogen ;  it  takes  part  in  the 
formation  of  myosin  though  it  will  not  alone  give  a  clot  of  myosin 
when  acted  upon  by  myosin  ferment.  The  albumin  coagulating 
at  56°  C.  he  names  myosinogen ;  it  takes  an  essential  part  in  the 
formation  of  the  myosin  clot,  and  when  isolated  and  treated  with 
myosin  ferment,  it  will  itself  form  a  clot.  The  albumin  coagulating 
at  63°  C.  he  names  myoglobulin ;  it  resembles  paraglobulin  very 
closely  in  its  properties,  except  that  it  coagulates  at  a  lower  tem- 
perature; it  takes  no  part  in  the  formation  of  the  clot.  The 
albumin  coagulating  at  73°  C.  he  names  muscle  albumin;  it  is 
apparently  identical  with  the  serum  albumin  of  blood,  and  with 
the  serum  albumin  of  muscle  serum  previously  described  by  Kiihne. 
The  albumose  found  in  the  muscle  serum  he  believes  to  be  the 

20-V 

Digitized  by  LiOOQ IC 


306  PHYSIOLOGY.  [ 

same  as  the  deutero-albumose  of  Kiihne  and  Chittenden,  and 
moreover  it  acts  as  a  myosin  ferment..  In  connection  with  Halli- 
burton's paper,  and  having  a  possible  connection  with  some  of  his 
results,  may  be  mentioned  a  communication  by  Brown-Sequard,17 
who,  in  1885,  pointed  out  a  curious  phenomenon  shown  by  dead 
muscle  which  had  passed  into  rigor  mortis.  He  found  that  muscles 
in  this  condition  were  not  absolutely  quiescent,  but  contracted  and 
relaxed  periodically  as  in  living  muscle,  except  that  the  contrac- 
tions and  relaxations  were  not  so  marked  and  were  of  much  longer 
duration.  He  has  since  studied  the  phenomenon  with  more  care 
and  taken  graphic  records  of  the  movements.  He  finds  that  the 
contractions  are  quite  regular,  indeed,  almost  rhythmic  in  charac- 
ter. On  the  two  sides  of  the  body  the  movements  showed  great 
similarity,  and  they  might  continue  for  weeks  after  the  death  of  the 
animal.  In  muscles  paralyzed  by  section  of  the  sciatic  nerve  in  a 
living  animal,  movements  of  this  kind  were  not  observed,  which 
seems  to  show  that  the  death  of  the  muscle  and  the  development 
of  rigor  Were  necessary  conditions  for  their  existence.  With  regard 
to  the  cause  of  these  movements,  Brown-Sequard  promises  another 
communication  in  which  he  intends  to  demonstrate  that  they 
depend  upon  the  independent  irritability  of  the  muscle.  It  seems 
quite  possible  that  these  post-mortem  shortenings  and  lengthenings 
of  the  muscle  may  be  owing  to  the  partial  solution  and  recoagula- 
tion  of  the  muscle  myosin,  as  suggested  by  the  experiments  of 
Halliburton  just  quoted. 

From  chemical  analyses  of  the  fresh  muscle  of  the  dog  and 
the  horse,  Seegen18  is  able  to  confirm  the  statement  of  Nasse  that 
glycogen  is  a  constant  constituent  of  fresh  muscle,  and  that  the 
longer  the  muscle  is  kept  the  more  of  the  glycogen  disappears, 
sugar  taking  its  place.  Since  the  conversion  of  the  glycogen  to 
sugar  continued  long  after  rigor  mortis  had  set  in,  Seegen  con- 
cluded that  the  muscle  itself  possesses  the  inherent  power  of  pro- 
ducing this  transformation.  To  determine  the  influence  of  muscu- 
lar tissue  upon  this  reaction,  he  mixed  together  a  solution  of 
glycogen  of  known  strength,  blood,  and  pieces  of  fresh  muscle. 
The  blood  was  kept  arterialized  by  air  drawn  through  it,  and  was 
used  with  the  idea  that  it  would  keep  the  muscle  in  a  living  con- 
dition. When  these  three  things  were  kept  in  contact  with  one 
another  for  several  hours,  it  was  found  that  the  glycogen  had 
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completely  disappeared,  and  a  corresponding  amount  of  sugar  had 
appeared.  The  conversion  of  the  glycogen  in  this  case  was  caused 
partly  by  the  blood,  as  shown  by  control  experiments,  but  chiefly 
by  the  muscle.  He  concluded  from  this  that  muscle  kept  liv- 
ing (?)  by  contact  with  arterial  blood  is  capable  of  changing  gly- 
cogen to  sugar.  These  experiments  cannot  be  taken  as  applicable 
at  once,  without  further  proof  to  living  muscle  under  normal 
conditions.  The  experiments  of  Berlinerblau,  previously  quoted, 
gave  similar  results,  but  were  made  under  much  better  conditions. 
The  latter  showed  that  when  glycogen  was  added  to  blood  kept 
circulating  artificially  through  the  hind  limbs  of  dogs  and  rabbits, 
the  lactic  acid  present  in  the  blood  was  markedly  increased,  and 
that  sugar  also  appeared  in  the  blood ;  apparently  the  glycogen 
was  changed  first  to  sugar,  and  this  in  some  way  was  converted 
into  lactic  acid.  Somewhat  similar  experiments  by  Marcuse19  gave 
practically  the  same  results.  The  author  concluded  that  the  gly- 
cogen in  muscle  is  the  source  of  the  lactic  acid  formed  during 
contraction,  whatever  may  be  the  source  of  the  acid  produced 
when  the  muscle  goes  into  rigor. 

Chauveau  and  Kaufmann20  in  a  very  ingenious  way  have 
attempted  to  show  that  the  amount  of  energy  consumed  in  the 
mechanical  work  of  a  contracting  muscle  will  appear  as  heat  if  the 
contraction  of  the  muscle  is  prevented  from  performing  mechan- 
ical work.  Their  experiments  were  made  upon  the  levator  mus- 
cle of  the  upper  lip  of  the  horse.  They  found  that  when  this 
muscle  contracted  without  doing  work,  the  heat  production  for 
each  minute  and  gram  of  muscle  was  0.000323  cal. ;  while 
when  the  contraction  was  allowed  to  perform  work,  the  heat 
production  was  0.000289  cal.  So  that  the  heat  equivalent  of  the 
work  done  was  0.000034  cal.  in  this  particular  experiment.  In  a 
second  series  of  experiments,  the  work  performed  by  this  muscle 
when  in  normal  physiological  activity,  that  is  during  the  process 
of  eating,  was  determined  by  a  specially  constructed  dynomometer. 
Calculating  for  one  gram  and  one  minute  of  time,  it  was  found  to 
be  about  13  to  15  gram  metres ;  and  this,  reduced  to  its  heat 
equivalent,  equals  0.000031  to  0.000035  cal., — figures  which  agree 
very  well  with  those  given  above  as  the  excess  of  heat  produced 
in  the  muscle  when  contracting  without  performance  of  work. 
The  value  of  the  experiments  consists  in  showing  that  the  portion 
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of  energy  which  usually  appears  as  work  is  liberated  in  the  form 
of  heat  when  the  muscle  is  so  situated  that  no  work  can  be  done. 

PERIPHERAL  NERVES. 

The  troublesome  subject  of  trophic  nerves  has  received  a  con- 
tribution from  Joseph.21  In  his  experiments  the  second  spinal 
nerve  was  chosen  on  account  of  its  very  favorable  position  for 
operating.  The  ganglion  of  this  nerve,  together  with  portions  of 
the  anterior  and  posterior  roots,  was  excised  in  young  kittens,  and 
the  invariable  result  was  that  the  hairs  upon  certain  areas  of  the 
head,  chiefly  in  a  region  lying  posterior  to  the  ear  and  between  it 
and  the  skull,  atrophied  and  dropped  out,  leaving  bald  places.  In 
this  case  it  was  not  possible  to  explain  the  disturbances  of  nutri- 
tion in  these  areas  upon  the  usual  grounds  of  changes  in  the  cir- 
culation, or  mechanical  injury  resulting  from  a  loss  of  sensibility 
in  the  parts  affected.  GaskelTs  recent  work  has  shown  that  no 
vaso-motor  fibres  leave  the  spinal  cord  through  this  nerve,  and 
Joseph  could  find  no  evidence  of  any  vaso-motor  changes  after  the 
section  of  the  nerve,  while  the  position  of  the  bald  spots  were  such 
as  to  protect  them  from  injury.  The  experiments  appear  to  give 
some  satisfactory  evidence  for  the  theory  of  trophic  nerves.  For 
the  existence  of  such  nerves,  a  considerable  amount  of  evidence 
has  been  accumulating  within  recent  years  as  the  result  of  purely 
physiological  experiments, — for  instance,  Gaskell's  work  upon  the 
action  of  the  vagus  upon  the  nutritive  condition  of  the  heart.  The 
evidence  from  the  side  of  pathology  is  nQt  always  so  direct,  owing 
to  the  unavoidable  presence  of  disturbing  conditions  which  usually 
make  it  impossible  to  refer  the  effects  of  pathological  lesions 
directly  to  the  action  of  trophic  nerves.  It  is  interesting  in  this 
connection  to  notice  that  several  observers  have  furnished  histo- 
logical proof  of  the  connection  of  nerve  fibres  with  tissue  elements 
which  are  neither  motor,  sensory  nor  glandular.  Quite  recently 
Hoffmann22  has  published  an  account  of  the  connection  of  nerve 
fibres  with  the  connective  tissue  cells  of  the  mesentery  and  the 
germinating  cells  surrounding  the  stomata  of  the  peritoneum. 

One  of  the  most  interesting  questions  in  nerve  physiology  is 
that  of  the  direction  in  which  degeneration  takes  place  when  the 
nerve  is  cut.  The  general  view  is  derived  from  Waller's  experi- 
ments.    According  to  Waller,  when  a  nerve  trunk  is  cut,  all  the 
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peripheral  portion  degenerates  completely,  while  the  central  por- 
tion remains  intact.  This  difference  is  explained  by  supposing 
that  the  nerve  cells  with  which  the  central  end  of  the  nerve  is  con- 
nected act  as  trophic  centres,  while  the  peripheral  end  dies  because 
it  is  cut  off  from  its  connection  with  these  centres.  This  appar- 
ently satisfactory  theory  is  found  not  to  meet  the  facts  in  the  case. 
It  has  been  shown  in  a  number  of  experiments  that  the  central  end 
of  the  nerve,  at  least,  does  not  follow  the  Wallerian  law;  it  does 
not  remain  entirely  unaffected  after  section  of  the  nerve.  Experi- 
ments of  the  present  year  by  Friedlander  and  Krause  and  by 
Krause23  are  valuable  in  this  connection,  since  they  were  made 
chiefly  upon  man.  The  observations  were  made  upon  amputated 
limbs.  In  Krause's  work  the  nerves  were  got  quite  fresh  for 
study  from  the  amputation  of  limbs  attacked  by  gangrene.  The 
destruction  of  the  peripheral  portion  of  the  nerve  by  gangrene  is 
presumably  equivalent  to  destruction  of  the  nerve  by  section  or 
other  means.  Since  the  amputation  was  made  some  distance 
above  the  point  diseased,  it  was  possible  to  study  the  effect  of  this 
pathological  section  upon  the  central  end  of  the  nerve.  Krause 
found,  in  corroboration  of  his  and  Friedlander's  study  of  the  central 
end  of  the  nerve  upon  the  cadavers  of  persons  whose  limbs  had 
been  amputated  some  years  previously,  that  in  the  central  end  a 
number  of  fibres  had  degenerated.  These  were  supposed  to  be 
sensory  fibres  coming  from  the  peripheral  regions  to  which  they 
were  formerly  distributed.  The  study  of  the  peripheral  stump  of 
the  cut  nerve  was  not  possible,  of  course,  in  man,  so  that  for  this 
side  of  the  question  recourse  was  had  to  rabbits.  Contrary  to  the 
usual  view  it  was  found  that  in  the  peripheral  stump  a  number  of 
fibres  did  not  degenerate,  though  most  of  them  did.  Krause  states 
that  in  the  rabbit  as  many  fibres  in  the  peripheral  end  of  the  cut 
nerve  remained  normal  as  suffered  degeneration  in  the  central  end. 
By  inference  he  supposes  the  same  to  be  true  for  man.  Assuming 
the  correctness  of  the  Wallerian  theory,  that  nerves  die  after  sep- 
aration from  their  trophic  centres,  it  would  follow  that  the  nerves 
in  question,  which  do  not  degenerate  in  the  peripheral  end  and  do 
degenerate  in  the  central  end,  must  have  their  trophic  centres  in 
the  peripheral  tissues.  Such  fibres  in  a  rabbit  are  few  in  number 
and  may  possibly  be  explained  as  recurrent  sensory  fibres,  but  in 
man,  if  the  inference  Krause  makes  is  allowable,  they  are  much 

Digitized  by  LiOOQ IC 


310  PHYSIOL0G*.  ra^1 


too  numerous  to  be  explained  in  this  way.  Krause  supposes  that 
they  are  fibres  which  are  in  connection  at  the  periphery  with 
special  sense  organs,  possibly  the  touch  corpuscles  of  Meissner, 
which  act  as  nutritive  centres. 

Bowditch24  contributes  some  interesting  results  obtained  by 
himself  and  his  pupils  with  regard  to  the  action  of  ether  upon 
peripheral  nerves.  If  the  sciatic  nerve  of  a  frog  was  stimulated 
by  an  induction  shock  of  ordinary  strength  the  .usual  result  was 
extension  of  the  leg  and  abduction  of  the  toes.  When,  however, 
the  leg  was  suspended  in  a  dilute  (three  per  cent.)  solution  of  ether, 
after  some  time  stimulation  of  the  same  strength  might  cause 
exactly  opposite  movements,  namely,  flexion  of  the  leg  and  adduc- 
tion of  the  toes.  This  ether  effect  after  a  longer  time  passed  into 
complete  paralysis,  stimulation  of  the  sciatic  causing  no  contractions 
at  all.  If  the  leg  was  removed  from  the  ether  solution  antf  washed 
in  normal  salt  solution,  the  paralysis  passed  off,  and  during  the 
recovery  stimulation  of  the  sciatic  again  gave  the  ether  effect,  while 
after  complete  recovery  stimulation  gave  only  the  usual  extension 
and  abduction.  When  aloop  of  the  nerve  was  immersed  directly 
in  the  ether  solution,  substantially  the  same  results  were  obtained. 
Bowditch  explains  the  phenomenon  in  this  way:  "The  ether 
seemed  to  produce  a  change  in  the  nerve  at  the  point  of  application 
which  rendered  it  incapable  of  transmitting  the  ordinary  nerve 
impulse,  complete  paralysis  resulting  when  the  action  of  the  drug 
was  pushed  to  its  extreme,  and  the  so-called  ether  effects  during 
intermediate  stages."  What  this  "ether  effect"  really  is,  was 
seemingly  explained  by  further  experiments  upon  the  effect  of 
weak  and  strong  stimulation  of  the  uninjured  sciatic  nerve  of  the 
frog.  By  employing  very  weak  induction  currents  to  stimulate 
the  sciatic,  flexion  and  adduction,  the  ether  effect,  was  frequently 
obtained,  while  stronger  stimulation  gave  the  usual  extension  and 
abduction.  Moreover,  after  the  nerve  had  been  submitted  to  the 
action  of  ether,  and  the  ether  effect  had  been  obtained  with  a 
certain  strength  of  stimulus,  simply  increasing  the  strength  of  the 
stimulus  was  sufficient  to  cause  extension  and  abduction.  It  seems 
clear,  then,  that  the  ether  effect  can  be  explained  best  by  "sup- 
posing that  a  partial  paralysis  of  the  nerve  by  the  drug  converts 
what  would  naturally  be  a  strong  into  a  weak  irritation,  and  that 
this  weak  irritation  affects  only  the  flexor  group  of  muscles,  because 
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these  are  for  some  reason  or  other  more  irritable  than  their  antag- 
onists." A  more  interesting  example  of  this  same  ether  effect  is 
found  in  the  action  of  the  recurrent'  laryngeal  nerve  of  the  dog 
upon  the  abductors  and  adductors  of  the  larynx.  The  first  record 
of  this  was  made  by  Hooper  in  1885.  He  found  that  while  ordi- 
nary stimulation  of  the  recurrent  laryngeal  of  the  dog,  when  slightly 
or  not  at  all  anaesthetized,  always  caused  a  constriction  of  the 
glottis,  when  the  animal  was  deeply  narcotized  with  ether  the 
same  stimulation  caused  a  dilatation  of  the  glottis.  This  has  since 
been  corroborated  by  experiments  of  Semon  and  Horsley.  F. 
Donaldson,  Jr.,25  in  a  paper  recently  published,  has  shown  that 
here  also  the  ether  effect  can  be  explained  by  supposing  that  a 
partial  paralysis  of  the  nerve  by  the  drug  converts  what  would 
naturally  be  a  strong  into  a  weak  irritation.  Donaldson  found 
that  weak  stimulation  caused  abduction  only,  and  that  this  passed 
into  adduction  as  the  strength  of  the  stimulus  was  increased.  His 
results  were  obtained  upon  animals  when  slightly  or  deeply  anaes- 
thetized (stronger  stimulation  being  required  in  the  latter  case  to 
produce  the  adduction),  and  in  animals  in  which  no  drug  at  all  was 
used.  In  the  latter  case  the  medulla  was  destroyed,  and  the 
operation  of  exposing  the  nerve  was  quickly  performed  before 
the  irritability  of  the  nerve  and  the  laryngeal  muscles  had  dis- 
appeared. 

The  results  of  section  of  the  cervical  sympathetic  in  mammals 
has  been  known  since  Bernard's  famous  experiment  on  rabbits. 
Pye-Smith26  has  found  that  the  effects  of  this  section  are  perma- 
nent. In  rabbits  kept  for  years  they  could  still  be  observed.  This 
result  may  be  considered  as  an  argument  against  the  theory  of 
peripheral  ganglionic  centres  in  the  parts  affected,  since  otherwise 
a  recovery  of  vascular  tone  should  have  been  expected.  An  inter- 
esting side  result  was  that  after  division  of  all  the  nerves  going  to 
the  ear,  causing  complete  loss  of  sensibility  and  permanent  con- 
gestion, the  tissues  continued  to  be  properly  nourished,  and  sores 
when  produced  healed  readily,  indicating  the  absence  of  any 
special  trophic  nerves. 

Gaskell,27  working  by  his  new  method  of  histological  exam- 
ination, has  proved  to  his  own  satisfaction  that  the  nervi  erigentes, 
like  the  vaso-constrictor  nerves,  leave  the  cord  in  the  anterior 
spinal  roots.     Besides  the  morphological  evidence,  he  found  that 
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stimulation  of  the  anterior  roots  of  these  spinal  nerves  caused 
erection  almost  as  pronounced  as  when  the  nervi  erigentes  them- 
selves were  directly  excited,  while  stimulation  of  the  posterior 
roots  had  no  effect.  As  far  as  experiments  have  been  made,  the 
indications  are  that  all  efferent  nerve  fibres,  and  not  the  motor 
fibres  alone,  leave  the  spinal  cord  through  the  anterior  roots. 

CIRCULATION. 

The  phases  of  the  heart  beat,  as  shown  in  the  cardiogram  of 
the  apex  beat  of  the  human  heart,  has  been  given  a  new  inter- 
pretation by  Martius,28  who  obtained  his  curves  by  means  of  the 
polygraphion  of  Grunmach.  By  comparison  of  the  curves  obtained 
from  the  polygraphion  with  auscultation  of  the  heart  sounds,  and 
tracings  of  the  carotid  pulse  he  was  led  to  the  following  explana- 
tion of  the  cardiogram  shown  in  the  accompanying  figure. 


Cardiography  Curve  from  Martius.— (Zeitschrift /.  Klinische  Medicin.) 

The  beginning  of  the  systolic  rise,  marked  A  in  the  figure, 
coincides  with  the  first  heart  sound  and  the  firm  closure  of  the 
auriculo-ventricular  valves.  The  semilunar  valves  are  not  forced 
open  at  the  same  instant.  On  the  contrary,  during  the  whole  rise 
of  the  curve,  both  the  auriculo-ventricular  and  semilunar  valves 
are  closed,  and  the  contracting  ventricle  is  simply  squeezing  on  its 
contents.  It  is  during  this  period  that  the  tense  heart  pushes  out 
the  integument,  and  makes  the  cardiac  impulse.  The  apex  of  the 
curve  or  the  beginning  of  the  fall  of  the  lever  marks  the  time  of 
the  opening  of  the  semilunar  valves  (B  of  the  figure) ;  that  is,  the 
time  at  which  the  pressure  within  the  ventricle  has  overcome  the 
arterial  pressure  and  thrown  the  valves  open.     During  the  whole 
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of  the  period  of  the  descent  of  the  lever,  from  B  to  C,  the  blood 
is  streaming  from  the  left  ventricle  into  the  aorta.  The  closure  of 
the  semilunar  valves  occurs  at  C,  and  indicates  the  beginning  of 
the  diastole.  This  last  point  was  determined  by  auscultating  the 
heart,  the  point  indicated  being  coincident  with  the  second  sound 
of  the  heart  Martins'  statement  that  the  apex  of  the  curve  marks 
the  opening  of  the  semilunar  valves  differs  somewhat  from  pre- 
vious views.  His  evidence  for  this  statement  is  as  follows:  he 
determined  the  rate  of  propagation  of  the  pulse,  and  calculated 
what  time  would  be  necessary  for  it  to  travel  from  the  heart  to  a 
given  point  of  the  carotid;  this  time,  in  one  experiment,  he  found 
to  be  0.03  of  a  second.  He  then  took  simultaneous  tracings  of 
the  heart  and  of  the  carotid  pulse.  The  curves  showed  that  the 
rise  of  the  carotid  pulse  began  just  0.03  of  a  second  after  the  apex 
of  the  cardiogram  curve,  demonstrating  that  the  apex  of  the 
latter  curve  marked  the  opening  of  the  semilunar  valves.  An 
almost  exactly  similar  series  of  experiments  by  Edgren29  gave 
results  in  some  respects  different  and  in  some  respects  the  same. 
An  example  of  the  cardiography  curve  obtained  by  him  is  given 
in  the  accompanying  figure.  Edgren  used  the  transmission  method 
of  Marey  (system  of  tambours)  to 
register  the  heart  beats.  He  in- 
terprets his  curve  in  this  way: 
A  marks  the  beginning  of  the 
systole,  as  it  falls  in  with  the  time 
of   the  first  heart   sound,  B   the 

^~~~:~~   ~i»  4/U~    ^~~;k^^    ^«1„^„  Cardiography  Curve  from  Edgren. 

opening  of  the  semilunar  valves,  ^uraitiau  /.  rhy«oiogie.) 

determined  by  the  same  method 

as  that  used  by  Martius.  So  far  the  two  observers  agree  exactly. 
E  marks  the  beginning  of  the  diastole  and  F  the  closure  of  the 
semilunar  valves,  the  latter  falling  in  with  the  second  heart  sound; 
in  these  points  Edgren  differs  from  Martius,  and  agrees  with 
Chauveau  and  Marey.  By  comparison  of  the  curve  with  pulse 
tracings  from  the  carotid,  and  making  allowance  for  the  time  of 
transmission  of  the  pulse  wave,  he  found  that  the  closure  of  the 
semilunar  valves  was  coincident  with  the  dicrotic  wave  of  the 
pulse,  indicating,  therefore,  that  this  latter  is  probably  a  reflected 
wave  due  to  the  sudden  closure  of  the  valves. 

The  interpretation  of  such  curves  has  proved  a  difficult  prob- 
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lem,  and  no  dogmatic  statement  can  be  made  as  yet.  We  have 
been  accustomed  to  rely  more  or  less  upon  the  well  known 
researches  of  Chauveau  and  Marey  made  upon  the  heart  of  the 
horse.  Some  recent  experiments,  however,  have  been  made  by 
Rolleston,30  under  the  direction  of  Roy,  which  show  that  the 
curves  obtained  from  the  horse's  heart  by  the  French  physiologists 
are  not  the  same  as  those  given  by  the  rabbit  or  dog,  and  that  pos- 
sibly the  explanation  of  their  curves,  given  by  Chauveau  and 
Marey,  may  need  revision.  Rolleston  made  use  of  a  new  man- 
ometer, for  the  description  of  which  reference  must  be  made  to  the 
original  paper.  It  is  sufficient  to  say  that  the  pressure  in  the  con- 
tracting heart  was  measured  by  the  torsion  of- a  steel  ribbon,  the 
angle  of  torsion  being  written  by  a  lever  attached  to  the  ribbon. 
As  it  is  well  known  that  the  torsion  is  exactly  proportional  to  the 


Tracing  of  Endocardial  Pressure  from  Rolleston.— (Journal  of  Physiology.} 

twisting  force,  in  this  case  the  contraction  of  the  ventricle,  his 
curves  give  exact  measurements  of  the  variations  of  pressure  in  the 
heart.  The  cannula  connecting  this  manometer  with  the  heart  was 
introduced  into  the  heart  either  through  the  tip  of  the  auricle,  or 
through  the  apex  of  the  ventricle.  In  either  case  an  opening  was 
made  in  the  thoracic  wall,  though  in  a  few  instances  the  cannula 
was  introduced  into  the  ventricle  without  opening  the  thorax  at 
all,  by  thrusting  a  trocar  through  the  thoracic  wall  into  the  left 
ventricle  of  the  heart  and  connecting  the  trocar  with  the  man- 
ometer. By  either  method  of  operating,  the  results  were  the  same. 
The  curve  of  endocardial  pressure  obtained  by  the  latter  method  is 
shown  in  the  figure.  The  important  points  which  he  makes  are  as 
follow :  Contrary  to  a  statement  of  Chauveau  and  Marey,  there  is 
no  preliminary  rise  of  pressure  in  the  ventricle  from  the  systole  of 
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the  auricle.  If  any  such  rise  occurs,  it  falls  in  with  the  general 
systolic  rise  of  the  ventricle,  and  does  not  come  out  as  a  separate 
curve.  Possibly  this  difference  between  the  two  observers  may  be 
explained  by  the  fact  that  the  heart  of  the  horse  beats  much  slower 
than  that  of  the  dog.  The  bursting  open  of  the  semilunar  valves 
occurs  somewhere  between  A  and  B,  more  accurately  in  the  upper 
third  of  the  line  AB.  Rolleston  determined  the  time  of  the  open- 
ing of  these  valves  by  the  same  method  as  that  used  by  Martius 
and  Edgren,  viz.,  by  comparison  with  simultaneous  tracings  of  the 
carotid  pulse.  Unfortunately  his  results  differ  from  those  of  the 
other  two  observers.  The  difference  in  the  animal  used  for  exper- 
imenting cannot  be  considered  sufficient  to  explain  the  discrepancy. 
The  method  used  by  one  or  the  other  of  them  must  be  at  fault,  or 
some  errgr  must  have  been  made  in  calculating  the  time  of  trans- 
mission of  the  pulse  wave  from  the  heart  to  the  carotid.  The 
.closure  of  the  semilunar  valves  Rolleston  places  at  D  of  his  curve, 
while  according  to  most  authors  this  act  occurs  somewhat  later, 
as  already  explained.  He  gives  no  proof  of  the  accuracy  of  his 
statement.  It  is  a  simple  conjecture  upon  the  ground  that  these 
valves  could  not  remain  open  any  appreciable  time  after  the  begin- 
ning of  diastolic  expansion.  His  curves  also  show  in  a  number 
of  oases  that  the  pressure  in  the  ventricles  during  the  diastolic  ex- 
pansion may  become  negative  by  an  amount  equal  to  20  mms. 
of  mercury,  when  the  thorax  is  open,  thus  agreeing  with  the  pre- 
vious experiments  of  Goltz  and  Gaule.  Rolleston  explains  this 
negative  pressure  by  the  elastic  resilience  of  the  ventricular  walls, 
which  continues  to  be  felt  even  after  blood  begins  to  enter  the 
ventricle  from  the  auricle.  This  explanation  cannot  be  accepted, 
since  the  experiments  of  Martin  and  Donaldson31  have  shown  con- 
clusively that  the  ventricles  in  diastole  in  the  opened  thorax  exert 
no  suction  power  at  all  upon  the  flow  of  blood  from  the  auricles. 
That  is,  the  ventricle  considered  alone  as  a  mechanical  pump,  out- 
side of  its  relations  to  the  negative  pressure  in  the  unopened 
thorax,  acts  simply  as  a  force  pump,  and  not  as  a  suction  pump. 
These  experiments  were  made  upon  the  isolated  heart  of  the  dog 
kept  alive  by  defibrinated  dog's  or  calf's  blood.  In  all  cases  the 
thorax,  of  course,  was  widely  open,  and  in  some  cases  the  pericar- 
dium was  also  cut  away  in  order  to  give  the  heart  the  greatest 
possible  freedom  in  expanding.     The  outcome  of  the  experiments 
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in  the  author's  words  was  "  that  once  the  aspirations  of  the  thorax 
had  been  eliminated,  the  right  auricle  of  the  mammalian  heart  will 
not  receive  blood  unless  supplied  to  it  under  a  decided,  if  small, 
positive  pressure."  The  negative  pressure  shown  by  the  instru- 
ment of  Rolleston,  then,  could  not  have  been  caused  by  the  elastic 
resilience  of  the  walls  of  the  ventricle.  It  seems  much  more  prob- 
able that  it  was,  as  shown  by  Moens,  the  result  of  the  quick 
emptying  of  the  ventricle,  in  consequence  of  which,  as  proved  upon 
an  artificial  heart  working  under  the  same  conditions,  there  is 
always  a  short  post-systolic  negative  pressure  which  is  too  brief  to 
affect  the  auricles  and  has  therefore  no  influence  upon  the  flow  of 
blood  from  the  auricles  into  the  ventricles. 

By  still  another  method,  Fredericq32  has  attempted  to  deter- 
mine the  meaning  of  the  cardiography  curve.  After  the  manner 
of  Chauveau  and  Marey,  he  introduced  a  sound  into  the  heart  of 
a  large  dog,  and  compared  the  tracing  thus  obtained  with  a 
tracing  of  the  carotid  pulse  made  by  a  Marey's  sphygmograph, 
and  with  the  tracings  of  a  sound  passed  into  the  oesophagus  until 
it  came  to  lie  within  the  thoracic  cavity.  The  tracings  shown  by 
the  oesophageal  sound  differed  according  to  its  position  in  the 
thorax.  When  lying  just  beneath  the  heart  with  the  animal  upon 
his  back,  the  contractions  of  the  auricle  and  ventricle  were  regis- 
tered as  negative  waves.  Since  this  result  was  obtained  also  when 
the  chest  was  opened,  Fredericq  explains  it  as  owing  to  the  recoil 
of  the  heart  during  contraction  toward  the  diaphragm  and  sternum, 
the  drag  of  the  heart  upon  the  oesophagus  in  this  movement  caus- 
ing a  dilatation  of  the  latter  which  was  registered  by  the  sound  as 
a  negative  wave.  Fredericq's  results  can  be  easily  understood  by 
reference  to  the  following  diagrammatic  figure  given  by  him  to 
show  the  relations  between  the  three  curves.  1,  is  the  tracing  of 
the  sound  in  the  ventricle,  2,  of  the  oesophageal  sound  when  lying 
dorsal  to  the  heart,  and  3,  the  sphygmographic  tracing  of  the  aortic 
pulse.  O  represents  the  contraction  of  the  auricle,  which  Fred- 
ericq, in  opposition  to  Rolleston,  found  in  the  dog.  In  curve  2 
this  appears  as  a  negative  wave.  Immediately  following  comes  the 
ventricular  systole,  which  at  first  causes  a  positive  wave  in  curve  2, 
because  the  semilunar  valves  are  closed  while  the  heart  is  contract- 
ing, and  the  walls  of  the  heart  press  upon  the  oesophagus.  All 
the  various  observers  agree  that  the  semilunar  valves  are  not 
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thrown  open  at  the  beginning  of  the  systole,  but  each  has  a  differ- 
ent opinion  of  the  exact  period  at  which  this  event  occurs.  A 
glance  at  Fredericq's  curves  shows  that  he  believes  it  to  occur  at 
the  point  V  of  the  curve  2,  where  the  sudden  streaming  of  blood 
from  the  heart  changes  the  positive  into  a  negative  pressure  in  the 
oesophagus,  for  the  reason  stated  above.  By  examining  curve  1, 
this  is  seen  to  be  shortly  after  the  intra-ventricular  pressure  has 
reached  its  maximum ;  while  Martius  thinks  it  is  just  at  the -time 
of  maximum  ventricular  pressure,  the  apex  of  the  curve,  and  Rol- 
leston  thinks  it  is  shortly  before  this  point  is  reached.  The  dis- 
agreement probably  depends  upon  the 
different  forms  of  apparatus  used  by 
the  various  observers.  A  and  S 
upon  curves  2  and  3,  agree  with 
similar  waves  upon  curve  1  not 
shown  in  the  figure,  but  identical 
with  those  represented  in  the  well 
known  curves  of  Chauveau  and 
Marey  during  the  time  of  the  ven- 
tricular systole.  Fredericq's  curves, 
like  those  of  Chauveau  and  Marey, 
indicate  that  the  dicrotic  wave  of  the 
pulse  (D  of  curve  3)  begins  just  at 
the  moment  of  the  closure  of  the 
semilunar  valves  which  in  curve 
1  he  places  at  D.  This  wave,  therefore,  must  be  a  wave  of  oscil- 
lation or  reflux  caused  by  the  sudden  closure  of  these  valves.  His 
results,  consequently,  though  obtained  from  the  dog,  corroborate 
entirely  those  of  Chauveau  and  Marey  in  their  experiments  upon 
the  horse,  the  apparatus  used  for  recording  the  changes  of  pressure 
being  the  same  in  both  cases. 

Under  certain  conditions,  the  normal  regular  contractions  of 
the  ventricles  are  replaced  by  incoordinated  trembling  movements 
or  fibrillar  contractions,  which  are  incapable  of  expelling  the  blood. 
The  conditions  under  which  this  phenomenon  appears  have  been 
made  the  subject  of  special  study  by  Mac  William.-33  It  is  known 
that  fibrillar  contractions  can  be  caused  readily  by  the  application 
of  strong  electrical  currents  to  the  ventricle.  Mac  William  proves 
that  the  result  in  this  case  is  not  owing  to  the  stimulation  of  nerve 
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trunks  or  nerve  centres  in  the  heart,  since  it  may  follow  when  the 
stimulus  is  applied  to  the  apex  of  the  heart  where  no  nerves  exist. 
Moreover,  by  cutting  the  ventricle  so  that  its  apex  is  connected  by 
a  zigzag  strip  with  the  base,  stimulation  of  the  apex  will  start 
fibrillar  contractions  which  travel  along  the  zigzag  isthmus  to  the 
base  and  finally  involve  the  whole  ventricular  substance.  The 
complexity  of  this  movement  in  the  mammalian  heart,  when  the 
whole  substance  of  the  ventricle  is  agitated  by  irregular  fluttering 
movements,  is  explained  by  the  anatomical  complexity  of  the 
course  of  the  muscle  fibres ;  while  the  persistence  of  the  move- 
ments, often  lasting  for  a  long  time  after  the  stimulus  has  ceased, 
must  be  explained  by  the  great  irritability  of  the  ventricular 
muscle.  In  the  normal  and  vigorous  heart,  it  is  sometimes  neces- 
sary to  use  a  very  strong  current  to  bring  on  the  condition  of 
fibrillar  contractions,  while  in  other  cases  where  the  heart  is  weak- 
ened, it  becomes  remarkably  sensitive  in  this  respect,  so  that  the 
slightest  current  or  simple  contact  is  sufficient  to  throw  it  into  this 
condition.  MacWilliam  points  out  the  danger  that  may  follow 
from  electrical  stimulation  of  the  heart  in  cases  of  sudden  cardiac 
failure,  as,  for  instance,  syncope  from  the  administration  of  chloro- 
form. Stimulation  of  the  heart  under  these  conditions  may  easily 
throw  it  into  fibrillar  contractions,  from  which  most  probably  it 
will  not  recover.  He  finds  in  addition  that  fibrillar  contractions 
may  be  induced  by  the  action  of  depressing  drugs,  for  instance,  by 
injecting  into  the  blood  a  strong  solution  of  bromide  of  potassium. 
With  regard  to  the  explanation  of  this  form  of  cardiac  contraction, 
he  thinks  that  it  is  owing  to  a  rapid  succession  of  incoordinated 
peristaltic  movements.  Similarly  strong  stimuli  applied  to  the 
auricles  set  them  into  a  "rapid  flutter,"  not  an  incoordinated 
fibrillar  contraction,  but  a  series  of  very  rapidly  succeeding  contrac- 
tions originating  in  the  stimulated  area;  the  whole  appearance  is 
simpler  than  in  the  ventricles  chiefly  because  the  arrangement  of 
muscular  fibres  is  so  much  less  complex.  An  interesting  point 
made  by  MacWilliam  is  that  stimulation  of  the  vagus  prevents 
strong  direct  stimulation  of  the  auricles  from  having  the  effect 
described;  the  simultaneous  stimulation  of  the  vagus  appears  to 
act  by  weakening  the  individual  contractions  to  the  point  of 
invisibility.  On  the  other  hand,  fibrillar  contractions  of  the  ven- 
tricle in  consequence  of  faradic  stimulation,  are  not  affected  by  the 
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action  of  the  vagus.  In  this  point  Mac  William's  results  differ 
from  those  obtained  by  Laffont34  in  a  similar  series  of  experiments. 
Like  Mac  William,  Laffont  found  that  strong  induction  shocks 
sent  directly  into  the  heart  will  usually  kill  it  beyond  recovery, 
the  heart  subsequently  showing  only  a  few  trembling  movements 
(fibrillar  contractions).  But  if  during  this  faradization  of  the 
heart,  the  vagus  nerve  is  stimulated,  the  strong  shocks  applied 
directly  to  the  myocardium  cause  only  a  single  energetic  systole, 
and  after  the  stimulation  of  the  vagus  has  ceased,  the  heart 
returns  to  its  normal  contractions.  In  some  way  the  stimulation 
of  the  inhibitory  nerve  of  the  heart  enables  it  to  bear  without  in- 
jury an  electrical  excitation  which,  without  this  inhibition,  would 
have  caused  immediate  death.  The  difference  between  the  results 
of  Mac  William  and  Laffont  in  this  respect  may  possibly  be  ex- 
plained by  supposing  that  the  beneficial  effect  of  stimulation  of 
the  vagus  is  only  obtained  when  it  precedes  the  direct  stimulation 
of  the  heart.  After  the  fibrillar  contractions  have  appeared  vagus 
stimulation  has  no  effect,  as  stated  by  Mac  William. 

The  interesting  theory  of  GaskelP  with  regard  to  the  nature 
of  the  action  of  inhibitory  nerves  has  received  substantial  support 
from  some  of  his  recent  experiments  upon  the  heart  of  the  tortoise. 
GaskelPs  theory  in  its  most  general  form  is  that  all  the  tissues  are 
provided  with  nerve  fibres  of  two  kinds— one  he  calls  katabolic 
since  their  impulses  start  destructive  chemical  changes  in  the  tis- 
sues, and  the  other  anabolic,  since  their  impulses  inaugurate  con- 
structive or  synthetic  changes  in  the  tissues.  The  motor  nerves 
belong  to  the  katabolic  class,  the  inhibitory  nerves  which,  in  con- 
nection with  the  muscles,  cause  relaxation,  belong  to  the  anabolic 
class.  With  regard  to  this  theory  it  is  well  known  that  motor 
nerves  cause  destructive  or  katabolic  changes  in  the  muscles  to 
which  they  are  distributed,  such  as  the  formation  ef  C02,  sarco- 
lactic  acid,  etc.  But  no  proof  at  all  has  been  given  that  the  in- 
hibitory nerves  cause  anabolic  changes.  Gaskell  now  offers  some 
probable  evidence  in  favor  of  this  side  of  the  theory.  It  is  well 
known  with  regard  to  muscles  that  stimulation  of  the  motor  nerves 
causes  in  the  muscle  certain  changes  of  electrical  condition  of  such 
a  character  that  the  contracting  muscle  is  electro-negative  to  the 
resting  muscle,  and,  since  this  condition  of  negativity  is  associated 
with  motor  phenomena  and  katabolic  changes,  it  seems  to  be  an 
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allowable  inference  that  if  the  action  of  an  inhibitory  nerve  can  be 
proved  to  cause  the  opposite  electrical  condition,  namely,  an  in- 
crease of  positivity  in  the  inhibited  over  the  resting  muscle,  then 
this  condition  must  be  associated  with  the  opposite  phenomena  of 
anabolic  changes.  This,  in  brief,  is  what  Gaskell  has  demon- 
strated upon  the  heart  of  the  tortoise.  In  this  animal  the  con- 
nection of  the  sinus  with  the  auricle  and  ventricle  can  be  severed 
without  interrupting  the  strand  of  vagus  fibres  passing  to  the 
auricle  and  ventricle.  Immediately  after  this  connection  of  the 
sinus  is  broken,  the  auricle  and  ventricle  come  to  rest  for  a  varia- 
ble time,  as  in  the  first  ligature  of  Stannius.  If  during  this  period 
of  rest,  before  the  auricle  and  ventricle  had  again  begun  to  beat, 
the  vagus  nerve  was  stimulated  in  the  neck  region,  he  found  that 
with  each  stimulus  there  was  a  marked  positive  variation  shown 
by  the  galvanometer  needle,  the  galvanometer  having  previously 
been  connected  with  the  heart  by  means  of  non-polarizable  elec- 
trodes. When  the  automatic  contractions  of  the  auricle  began 
each  contraction  was  accompanied  by  a  strong  negative  variation, 
the  galvanometer  needle  swinging  in  the  other  direction.  In  con- 
nection with  this  work  Gaskell,36  in  a  second  paper,  describes  ex- 
periments made  to  determine  the  effect  of  muscarin  stand-still  of 
the  heart  upon  its  electrical  condition.  This  drug,  as  is  well 
known,  stops  the  heart  contractions,  and  according  to  the  theory 
of  Schmiedeberg,  it  has  this  action  because  it  stimulates  the  end- 
ings of  the  vagus  in  the  heart.  Since  Gaskell  has  shown  that 
inhibition  of  the  heart  by  electrical  or  chemical  (NaCl)  stimula- 
tion makes  the  heart  muscle  electro-positive,  it  would  seem  that 
muscarin  also,  if  it  acts  in  the  way  supposed  by  Schmiedeberg, 
ought  to  have  the  same  effect.  Gaskell's  experiments  prove  that 
this  is  not  the  case,  and  that  muscarin  therefore  causes  heart  stand 
still  by  paralyzing  the  motor  mechanism.  According  to  his  well 
known  views,  the  contractions  of  the  heart  are  of  myogonic  origin, 
and  therefore  in  his  opinion  the  paralyzing  action  of  the  muscarin 
is  directly  upon  the  heart  muscle.  These  experiments  were  not 
made  upon  the  ventricle  but  upon  the  sinus  (of  the  heart  of  the 
tortoise).  It  was  found  that  after  the  sinus  had  been  brought  to  a 
stand-still  by  the  action  of  muscarin,  without  any  change  in  its 
electrical  condition,  stimulation  of  the  vagus  still  caused  this  mus- 
carin-stopped  portion  of  the  heart  to  show  a  positive  variation  upon 
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the  galvanometer.  Similar  experiments  were  made  upon  the  effect 
of  stimulation  of  the  augmentor  (accelerator)  nerve  fibres  to  the 
heart  after  it  had  been  brought  to  rest  by  muscarin.  According 
to  the  strength  of  the  dose,  three  effects  were  obtained:  first, 
when  the  dose  applied  to  the  sinus  is  just  sufficient  to  cause  stand- 
still, stimulation  of  these  nerves  caused  the  heart  to  make  a  series 
of  regular  beats ;  second,  with  a  slightly  larger  dose  stimulation 
of  the  nerves  produced  no  visible  effect  upon  the  ventricle,  but 
caused  its  muscular  tissue  to  become  negative  in  sign ;  third,  with 
a  still  larger  dose,  stimulation  of  these  nerves  was  without  effect, 
either  mechanical  or  electrical.  In  the  same  way,  when  the  ven- 
tricle was  brought  to  a  stand-still  by  means  of  a  clamp  in  the 
auriculo-ventricular  groove,  stimulation  of  the  augmentor  nerve, 
while  it  caused  no  contraction,  did  produce  an  electrical  change  of 
the  same  sign  as  that  which  accompanies  muscular  contraction. 
Presumably  in  such  cases,  upon  Gaskell's  theory,  the  katabolic 
changes  resulting  from  the  stimulation  of  the  motor  nerves,  while 
not  sufficiently  great  to  cause  a  shortening  or  contraction,  were 
sufficient  to  cause  a  change  in  electrical  condition.  It  is  quite  pos- 
sible of  course,  though  no  such  supposition  is  entertained  by  Gas- 
kell,  that  the  negative  electrical  changes  in  the  muscles  of  the  heart 
and  the  katabolic  changes  in  the  fibres  leading  to  contraction,  have 
not  the  close  causal  connection  assumed  in  his  theory:  they  may  be 
to  a  certain  extent  independent  though  simultaneous  phenomena. 
Whether  or  not  this  is  so,  in  fact  the  truth  or  error  of  Gaskell's 
whole  theory  will  doubtless  be  developed  in  his  own  future  re- 
searches.    Meanwhile  his  facts  are  interesting  and  valuable. 

Ringer  and  Buxton37  have  extended  the  researches  begun  by 
Ringer  upon  the  effect  of  calcium,  potassium,  and  sodium  salts 
upon  the  contractility  of  the  heart.  The  former  series  of  experi- 
ments were  made  upon  the  frog's  heart,  the  present  series  upon  the 
heart  of  the  eel.  Practically  the  same  results  were  obtained  in 
both  cases.  If  the  heart  after  being  fed  by  serum  or  blood  until  it 
was  brought  into  good  condition  was  given  salt  solution,  0.6  per 
cent,  it  quickly  ran  down  and  ceased  beating.  From  this  con- 
dition it  could  not  be  recovered  by  the  action  of  sodium  or  potas- 
sium salts  (bicarbonate  of  soda— chloride  of  potassium),  but  the 
addition  of  lime  salts,  especially  calcium  phosphate,  to  the  circu- 
lating medium   quickly  restored   its  contractility,  though  when 
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added  alone,  it  finally  caused  spasm  and  fusion  of  the  beats.  They 
find  that  a  circulating  liquid  containing  calcium  phosphate  and 
potassium  chloride  (the  latter  antagonizing  the  excessive  stimu- 
lating action  of  the  calcium  salts)  was  capable  of  keeping  the  heart 
beating  with  great  regularity  for  several  hours. 

The  action  of  the  bile  upon  the  heart  according  to  the  experi- 
ments of  Spallitta38  upon  the  frog's  heart  is  to  diminish  the  con- 
tractions, and  finally  cause  complete  stand-still.  This  action  he 
thinks,  is  not  owing  to  the  bile  dissolving  the  red  corpuscles,  and  in 
this  way  preventing  the  nutrition  of  the  heart  muscles,  nor  to  the 
production  of  blood  clots, — both  of  which  theories  have  been 
advanced.  He  finds  that  the  application  of  bile  or  the  bile  acids 
to  the  excised  heart  has  the  same  effect  as  when  in  its  normal 
relations.  The  disturbances  of  the  heart  in  slight  cases  of  icterus 
may  be  explained  in  the  light  of-  these  results  as  the  direct  action 
of  the  absorbed  bile  upon  the  heart.  The  destruction  of  the  red 
corpuscles  with  its  accompanying  phenomena  can  occur,  in  the 
author's  opinion,  only  in  cases  of  serious  bilious  intoxication,  when 
the  absorption  of  bile  has  passed  a  certain  limit.  The  physio- 
logical explanation  of  the  direct  action  of  the  bile  or  its  acids  upon 
the  heart  is  that  they  stimulate  the  inhibitory  nerve  fibres  in  the 
heart.  As  some  support  to  this  theory,  he  states  that  atropin, 
which  is  known  to  paralyze  the  inhibitory  fibres,  antagonizes  the 
action  of  bile. 

SECRETION. 

Bayliss  and  Bradford,  in  a  communication  published  in  1886 
upon  the  electrical  variations  of  the  salivary  glands  following  upon 
stimulation  of  the  cranial  and  sympathetic  fibres  going  to  the 
glands,  found  that  in  the  dog  excitation  of  the  cranial  fibres  sup- 
plying the  parotid  in  the  submaxillary  caused  the  surface  of  the 
gland  to  become  negative  to  the  hilus,  while  stimulation  of  the 
sympathetic  fibres  caused  the  surface  of  the  gland  to  become  posi- 
tive to  the  hilus.  In  the  cat  somewhat  different  results  were 
obtained ;  excitation  of  the  cranial  or  the  sympathetic  fibres  going 
to  the  submaxillary'  caused  usually  a  diphasic  variation.  Brad- 
ford39 has  taken  up  the  work  again  to  determine,  if  possible,  which 
of  the  many  changes  occurring  in  these  glands  upon  stimulation  of 
the  secretory  nierves,  is  responsible  for  these  electrical  changes.  He 
concludes  that  the  vaso-motor  effects  have  nothing  to  do  with  the 
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changes  in  electrical  potential  noticed.  With  regard  to  what  he  calls 
the  first  phase,  that  in  which  the  surface  of  the  gland  was  negative  to 
the  hilus,  it  was  invariably  found  that  it  was  connected  with  a  flow 
of  the  secretion.  In  the  dog,  where  stimulation  of  the  sympathetic 
fibres  as  a  rule  caused  no  flow  of  saliva,  this  phase  never  appeared ; 
in  the  exceptional  cases  where  stimulation  of  the  sympathetic  fibres 
did  cause  a  flow  of  saliva,  this  first  or  negative  phase  appeared, 
preceding  the  usual  second  or  positive  phase.  By  a  course  of 
reasoning  not  altogether  conclusive,  Bradford  decided  that  this  first 
phase  was  not  owing  simply  to  the  flow  of  saliva  along  the  ducts 
of  the  gland,  but  was  a  consequence  of  the  stimulation  of  the 
secretory  fibres  (in  Heidenhain's  sense  of  the  term  secretory  as 
opposed  to  trophic)  of  the  gland,  and  was  caused  either  by  the 
passage  of  the  liquid  of  the  secretion  through  the  walls  of  the 
alveoli,  or  more  probably  by  the  changes  in  the  gland  cells  which 
result  from  the  stimulation  of  these  fibres.  The  second  phase  in 
which  the  surface  of  the  gland  became  positive  to  the  hilus,  a  con- 
dition resulting  in  the  dog  from  a  stimulation  of  the  sympathetic 
fibres,  was  undoubtedly  connected  with  the  metabolic  (katabolic) 
changes  in  the  cells  leading  to  the  formation  of  the  organic  por- 
tions of  the  secretion,  and  the  result,  therefore,  of  the  stimulation 
of  the  so-called  trophic  fibres.  .  The  reasons  for  this  conclusion 
were  that  it  occurred  most  clearly  in  stimulation  of  the  sympathetic 
branches  to  the  gland  (in  the  dog  containing  chiefly  trophic  fibres), 
and  least  marked  in  the  stimulation  of  the  chorda  fibres,  containing 
but  few  trophic  fibres.  Secondly,  it  varied  with  the  viscidity  of 
the  saliva,  that  is  the  quantity  of  organic  material  in  it.  Thirdly, 
it  could  not  be  prevented  easily  by  treating  the  gland  with  atropin, 
while  on  the  contrary  the  first  phase  was  easily  prevented  by  this 
means,  which  accords  with  the  fact  that  the  action  of  the  trophic 
fibres  on  the  salivary  glands  is  destroyed  with  much  more  difficulty 
than  the  action  of  the  secretory  fibres  by  the  usq  of  atropin. 

The  chief  interest  of  this  work  lies,  perhaps,  in  the  bearing  it 
has  upon  the  theory  of  Gaskell  with  regard  to  the  action  of  in- 
hibitory nerves.  As  already  explained,  Gaskell  thinks  that  in- 
hibitory nerves  cause  anabolic  changes  in  the  tissues  to  which  they 
are  distributed.  One  of  the  best  proofs  he  offers  for  this  view  is 
the  fact  that  while  stimulation  of  the  motor  nerves  of  the  heart 
gives  a  negative  variation  of  the  electrical  condition,  stimulation  of 
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the  inhibitory  nerves  gives  a  positive  variation,  and  since  the  first 
is  connected  with  katabolic  changes,  the  second  is  supposed  to  be 
connected  with  the  opposite  condition  of  anabolism.  Bradford's 
work  seems  to  throw  some  doubt  on  this  last  conclusion,  since  in 
the  salivary  -gland  stimulation  of  the  trophic  fibres  gave  electrical 
changes  of  a  positive  sign,  and  it  is  exactly  these  fibres  which  are 
supposed  to  cause  katabolic  changes  in  the  gland.  On  the  other 
hand  in  stimulation  of  the  secretory  fibres  if  metabolic  changes  of 
any  kind  are  produced,  they  are  probably  of  a  katabolic  nature, 
and  yet  electrical  changes  of  the  opposite  sign  result.  It  seems 
possible,  then,  that  the  different  electrical  conditions  of  the  heart 
resulting  from  stimulation  of  different  nerves  may  not  furnish  any 
indication  of  the  kind  of  metabolic  changes  caused  by  their  action. 
In  the  mucous  cells  found  in  the  membrane  covering  the  re- 
trolingual  lymphatic  sac  of  the  frog  Ranvier*0  has  described  the 
presence  of  vacuoles.  These  vacuoles  may  increase  or  diminish 
in  size,  may  fuse  or  may  vanish  altogether.  In  the  present  paper 
he  describes  minutely  the  movements  of  these  vacuoles,  showing 
that  these  movements  are  connected  with  the  life  of  the  cell,  that 
anything  which  kills  the  cells  destroys  at  once  the  movements  of 
the  vacuoles.  Furthermore  by  a  new  histological  process  he  has 
been  able  to  stain  the  mucus  in  these  cells  without  staining  the 
protoplasmic  reticulum  or  the  vacuoles.  He  has  demonstrated  by 
this  means  that  the  vacuoles  are  not  in  the  substance  of  the  mucus, 
that  on  the  contrary  they  appear  only  in  the  protoplasm,  either 
along  the  basal  border  of  the  cell  or  in  the  reticulum.  With  re- 
gard to  their  function,  he  believes  that  they  are  formed  within  the 
protoplasm,  that  they  burst  while  in  the  cell,  and  the  contained 
liquid  escaping  from  the  free  border  of  the  cell  carries  along  with  it 
some  of  the.  mucigen  and  in  this  way  forms  the  secretion  of  mucus. 
Ranvier's  discovery  is  very  interesting  and  may  have  a  wide  ap- 
plication in  the  general  theory  of  secretion  though  Eanvier  does 
not  attempt  to  draw  any  theoretical  conclusions.  One  of  the 
most  difficult  phenomena  to  explain  in  secretion  is  the  formation 
of  the  water.  In  many  cases  it  is  known  to  be  under  direct 
nervous  control,  and  Eanvier's  description  of  the  vacuoles  in  these 
simple  mucous  cells  tends  to  confirm  the  view  that  the  water  of 
secretion  is  not  simply  a  filtration  or  diffusion  product,  but  that  in 
some  way  it  is  produced  by  the  activity  of  the  cell  protoplasm. 
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Biedermann41  also  reports  that  he  has  seen  vacuoles  in  the  cells 

of  mucous  glands,  and  that  they  can  be  obtained  most  easily 

after  stimulation  of  the  secretory  nerve  or  after  the  injection  of 
pilocarpine. 

DIGESTION. 

Stomach. — The  question  of  the  origin  of  the  free  hydrochloric 
acid  formed  in  the  stomach  during  digestion  has  been  the  subject 
of  several  investigations  during  this  year.  There  are  at  present  two 
important  theories  with  regard  to  the  formation  of  this  acid. 
According  to  Heidenhain  it  is  formed  in  the  stomach  from  the 
chorides  of  the  blood  by  the  metabolic  activity  of  the  border  or 
oxyntic  cells  of  the  gastric  tubules.  He  does  not  suppose  tliat  these 
cells  manufacture  the  acid  directly  from  the  chlorides,  but  most 
probably  they  form  first  an  organic  acid  which  destroys  the 
chlorides  with  the  product  of  free  hydrochloric  acid.  According 
to  Maly  the  hydrochloric  acid  exists  preformed  in  the  blood,  and 
is  separated  out  by  the  action  of  the  gastric  glands  in  somewhat 
the  same  way  that  the  urea  of  the  blood  is  eliminated  by  the 
kidney  tubules.  Some  recent  researches  of  Strieker  and  Hiibner4* 
upon  the  relations  between  the  secretions  and  excretions  of  the 
body  tend  to  confirm  this  latter  view.  These  authors  find  that 
upon  the  same  individual,  under  the  same  conditions  of  nutrition 
the  total  acidity  of  the  urine  is  constant. 

Variations  in  the  acidity  are  caused  by  muscular  work,  men- 
struation, etc.  But  the  acidity  varies  most  definitely  with  the 
variations  in  the  production  of  acid  in  the  organism,  and  especially 
in  the  stomach.  If  the  acid  formed  in  the  body  is  removed  either 
artificially  or  accidentally,  as  in  vomiting,  the  acidity  of  the  urine 
is  diminished.  Moreover  the  curve  of  daily  variation  in  the  acidity 
of  the  urine  follows  exactly,  though  in  an  opposite  direction,  that 
of  the  secretion  of  acid  by  the  stomach  in  digestion,  that  is  during 
the  period  of  stomach  secretion  the  acidity  of  the  urine  decreases. 
This  result  would  be  expected  upon  the  theory  of  Maly,  since  the 
alkaline  radical  which  remains  in  the  blood  after  the  formation  of 
hydrochloric  acid  from  the  chloride  of  sodium  would  be  excreted 
by  the  kidneys,  and  thus  cause  a  diminution  in  the  acidity  of  the 
urine.  The  authors  state  further  that  the  alkalinity  of  the  blood 
tested  by  the  method  of  Zuntz  shows  an  increase  at  the  time  of 
gastric  digestion  which  also  would  fit  into  the  theory  of  Maly. 
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This  latter  statement,  however,  meets  with  some  contradiction  from 
experiments  made  by  V.  Noorden,43  who  endeavored  to  determine 
whether  or  not  the  alkalinity  of  the  blood  increases  during  the 
period  of  gastric  digestion.  He  did  not  use  the  direct  method  of 
Zuntz  for  testing  the  alkalinity  of  the  blood,  but  according  to  the 
method  of  Waller  determined  the  quantity  of  C02  in  a  given  bulk 
of  blood  before  and  during  digestion;  the  idea  being  that  if  .the 
alkalinity  of  the  blood  is  increased  a  greater  quantity  of  C02  will 
be  held  in  a  given  amount  of  blood.  His  experiments  gave  nega- 
tive results;  the  variations  in  the  C02  were  too  irregular  to  justify 
any  positive  conclusions.  He  concludes,  however,  from  his  experi- 
ments that  the  alkalinity  of  the  blood  determined  by  the  method 
stated,  is  not  increased  during  the  digestion  of  a  heavy  meal.  It 
is  obvious  that  with  such  an  unsatisfactory  method  of  working,  but 
little  value  can  be  placed  upon  his  conclusion.  Recent  experi- 
ments of  Gruber44  upon  the  influence  of  the  sodium  chloride  of  the 
food  upon  the  reaction  of  the  urine  have  also  an  indirect  bearing 
upon  the  theory  of  acid  secretion  by  the  stomach.  Gruber  finds, 
as  others  have  described,  that  a  dog  fed  upon  a  diet  poor  in  sodium 
chloride,  e.gr.,  pure  meat,  always  shows  a  weak  alkaline  reaction 
of  his  urine  for  two  hours  after  the  meal,  though  in  the  third  or 
fourth  hour  the  reaction  again  becomes  weakly  acid  or  neutral. 
If,  however,  a  dog  is  kept  on  such  a  diet  for  several  days  until  the 
secretion  of  NaCl  in  the  urine  becomes  constant,  and  then  a  large 
proportion  of  NaCl  is  suddenly  given  with  his  food,  the  reaction  of 
the  urine  becomgs  at  once  intensely  alkaline  with  the  accompanying 
phenomena  of  turbidity  and  precipitation  of  phosphates.  This  may 
continue  for  twelve  hours  or  more  after  the  meal,  but  if  the  same 
proportion  of  NaCl  is  given  in  the  food  for  several  consecutive  days, 
the  reaction  of  the  urine  even  on  the  second  day  becomes  normal, 
and  remains  so  as  long  as  the  dose  of  NaCl  is  not  altered.  This 
last  fact  is  to  be  explained  by  the  results  obtained  from  nutritional 
experiments  with  other  substances,  according  to  which  it  is  probable 
that  on  the  first  day  of  increased  NaCl  food,  the  amount  of  NaCl 
excreted  in  the  urine  was  less  than  that  taken  as  food,  while  on  the 
succeeding  days  a  NaCl  equilibrium  was  established,  as  much  being 
excreted  from  the  body  each  day  as  was  received  into  it  The 
bearing  of  Gruber's  work  on  the  subject  in  hand  lies  in  the  fact 
that  he  shows  that  this  apparent  storing  up  of  NaCl  in  the  body  on 
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the  first  day  of  increased  NaCl  feeding  is  in  reality  only  an  increased 
destruction  of  NaCl  in  the  body  with  the  formation  of  hydrochloric 
acid  and  free  alkali.  And  it .  is  the  latter  which,  in  the  form  of 
carbonate,  gives  the  excessive  alkaline  reaction  to  the  urine  during 
the  first  day.  It  is  not  possible  to  explain  this  increased  alkalinity 
except  upon  this  hypothesis.  But  Gruber  does  not  believe  that 
Maly's  diffusion  theory,  according  to  which  the  decomposition  takes 
*place  in  the  blood,  the  free  acid  being  then  secreted  by  the  stomach, 
trill  suffice  to  explain  his  results.  He  seems  to  think  that  if  the 
acid  was  formed  in  excess  in  the  blood  it  would  be  eliminated  by 
the  kidneys,  and  thus  make  the  reaction  of  the  urine  acid  and  not 
alkaline.  His  own  belief  is  in  the  line  of  Heidenhain's  hypothesis, 
that  the  gastric  cells  in  some  unknown  way  break  up  the  excess 
of  NaCl,  secreting  the  acid  and  leaving  an  alkaline  residue  in  the 
blood  which  is  in  turn  eliminated  by  the  kidneys.  Since  Maly's 
theory  seems  to  take  it  for  granted  that  free  hydrochloric  acid  in 
the  blood  can  only  be  eliminated  through  the  gastric  glands,  those 
who  adhere  to  his  view  will  find  no  difficulty  in  reconciling  Gru- 
ber's  results  to  their  theory.  The  outcome  of  these  different 
researches  seems  to  be  that  no  theory  of  the  formation  of  hydro- 
chloric acid  in  the  stomach  can  be  definitely  stated  as  yet.  We 
must  await  further  researches.  Inasmuch  as  the  secretion  of  the 
stomach  is  periodic,  and  there  is  some  proof  that  it  is  under  the 
control  of  the  nervous  system,  Heidenhain's  theory  agrees  more 
nearly  with  what  our  knowledge  of  the  phenomenon  of  secretion 
in  general  would  lead  us  to  expect.  In  this  connection  it  is  inter- 
esting to  notice  some  experiments  made  by  V.  Noorden*5  upon 
gastric  digestion  in  14  cases  of  melancholia,  as  a  contribution  to 
nervous  dyspepsia.  He  found  that  the  total  acidity  of  the  stomach 
reached  a  percentage  of  0.28  to  0.4  per  cent.,  an  amount  rarely 
attained  in  the  normal  individual.  This  hyperacidity  was  owing 
to  the  increase  of  HC1,  and  the  patients  digested  meats  quickly  and 
completely.  The  increased  secretion  of  the  acid  he  attributes  to 
the  nervous  system,  regarding  the  phenomenon  as  a  true  secretory 
neurosis. 

A  number  of  observations  are  reported  by  Cahn46  upon  the 
normal  digestion  of  meat  in  the  healthy  stomach.  His  experi- 
ments were  made  chiefly  upon  dogs,  since  with  them  the  conditions 
could  be  kept  more  constant.     He  found,  for  instance,  that  in  a 
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dog  kept  under  constant  conditions  of  nutrition  the  degree  of  acidity 
of  the  stomach  one  hour  after  the  ingestion  of  food  was  very  nearly 
the  same  during  a  long  period,  varying  only  from  1  to  1.3  parts 
per  1000.  In  animals  fed  upon  a  preparation  of  carnepura  whose 
digestion  was  examined  at  different  intervals  after  the  ingestion  of 
the  food,  by  washing  out  the  stomach  with  a  stomach  pump,  the 
following  facts  were  established  with  regard  to  the  phenomena  of 
normal  digestion.  Warming  the  food  caused  a  marked  increase 
in  the  acidity  of  the  stomach  contents,  as  exhibited  in  the  accom- 
panying table: 

450  C.  gave  an  acidity  of  1.8  parts  of  HC1  per  1000 
40°  C.     "  "  1.5    "  "'  " 

35°  O.     w  ••  1.4    "  "  " 

while  on  the  other  hand,  cooling  to  5°  C.  caused  no  marked 
diminution  in  the  acidity.  Warm  foods  and  drinks,  according  to 
this,  should  have  no  direct  effect  in  increasing  the  acidity  of  the 
stomach.  As  the  digestion  proceeds  Calm  found  that  the  relative 
quantity  of  acid  increased,  but  the  absolute  quantity  remained 
nearly  constant,  so  that  the  maximum  flow  of  digestive  liquid 
seemed  to  occur  at  the  beginning  of  digestion.  Cahn  suggests 
that  in  the  therapeutic  use  of  HC1  to  aid  digestion,  the  indications 
are  that  the  acid  should  be  given  during  this  period.  The  forma- 
tion of  digestive  products,  peptones  and  syntonin,  begins  very 
quickly  after  the  ingestion  of  food;  even  at  the  end  of  the  first 
half  hour  these  products  can  be  found  in  the  stomach  contents,  and 
during  the  second  half  hour  the  passage  of  food  into  the  intestines 
has  begun.  Cahn  thinks  that  the  largest  portion  of  the  albumi- 
nous food  which  gets  into  the  intestines  does  so  only  after  being 
peptonized.  The  amount  of  syntonin  found  in  the  stomach  was 
always  small  comparatively,  but  was  found  throughout  the  whole 
period  of  digestion.  The  small  amount  present  at  any  one  time  was 
explained  upon  the  supposition  that  it  was  transformed  to  peptone 
as  quickly  as  it  was  formed.  Perhaps  one  of  the  most  interesting 
results  of  Cahn's  experiments  was  his  determination  of  the  acidity 
of  the  stomach  in  man  during  the  digestion  of  50  grms.  of  the 
powdered  came  pura.  The  results  obtained  from  two  men  are 
shown  in  the  following  table: — 
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Stomach  empty. 

Stomach  empty. 

Average  acidity  equals 

1.28 

1.86 

The  figures  show  that  the  degree  of  acidity  in  the  human 
stomach  during  digestion  is  about  the  same  as  in  the  dog.  Whereas, 
from  the  analyses  of  Bidder  and  Schmidt  in  a  case  of  gastric  fistula, 
it  has  genereaHy  been  stated  that  the  acidity  of  the  human  stomach 
was  much  less. 

Clermont47  contributes  a  new  method  of  making  peptones  from 
albumins  without  the  use  of  pepsin.  His  method  is  to  enclose  20 
grams  of  finely  divided  meat,  30  grams  of  water  and  0.5  gram  sul- 
phuric acid  in  a  sealed  tube,  and  heat  this  mixture  for  six  hours  at 
a  temperature  of  180°  C.  in  an  oil  bath.  The  tube  is  afterward 
opened,  the  contents  dried,  and  extracted  with  water.  The  solu- 
tion obtained  is,  according  to  his  statement,  peptone,  though  the 
reactions  he  gives  are  not  sufficient  to  prove  this  statement  accord- 
ing to  the  tests  now  used  to  demonstrate  true  peptone.  The  reac- 
tions he  gives  are  that  the  solution  was  not  precipitated  by  boil- 
ing, nor  by  the  addition  of  mineral  acids,  but  by  excess  of  alcohol, 
by  tannic  acid,  mercuric  chloride,  etc.  If  the  acid  was  omitted  in 
the  heating  experiment,  a  substance  corresponding  to  syntonin  was 
formed.  The  author  suggests  that  the  method  will  be  found  con- 
venient for  preparing  peptones  and  syntonins  for  therapeutical 
purposes.  The  use  of  syntonin  in  such  cases  is  rightly  urged  as 
more  useful  than  that  of  peptone,  since  it  gives,  the  stomach  some- 
thing which  is  easily  converted  into  peptone,  and  yet  will  require 
some  functional  use  of  the  digestive  glands. 

Small  Intestines. — Rohmann48  has  undertaken  a  renewed  in- 
vestigation of  the  process  of  absorption  and  secretion  in  the  small 
intestines,  making  use  of  the  Thiry-Vella  operation  of  isolating  a 
piece  of  the  intestine  and  bringing  the  two  ends  to  openings  in  the 
abdominal  wall.  Numerous  experiments  made  by  this  method  have 
given  discordant  results  with  regard  to  the  quantity  of  intestinal 
secretion.  Rohmann's  observations,  fortunately,  give  an  explana- 
tion of  these  discrepancies.  He  finds  that  the  quantity  of  secretion 
obtained  depends  upon  the  position  of  the  loop  of  the  intestine 
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isolated.  If  taken  from  the  lower  portion  of  the  intestine  the 
secretion  is  considerably  greater  than  when  taken  from  the  upper 
portion.  In  the  upper  portion,  in  fact,  he  often  obtained  large 
masses  of  nearly  solid  mucus,  the  liquid  secretion  not  being  sufficient 
to  dissolve  it.  The  diastatic  action  of  the  intestinal  secretion  has 
also  yielded  different  results  in  the  hands  of  different  observers. 
Here  again  Rohmann  finds  that  the  result  obtained  depends 
upon  the  portion  of  intestine  experimented  upon.  In  the  upper 
part  a  comparatively  rich  formation  of  diastatic  ferment  takes 
place,  while  in  the  lower  part  only  traces  of  such  a  ferment  can  be 
detected.  Similarly  the  various  accounts  of  the  presence  or 
absence  of  invertin,  the  ferment  capable  of  transforming  cane 
sugar  to  grape  sugar,  are  reconciled  by  the  statement  of  Rohmann 
that  the  ferment  is  found  in  the  upper  but  not  in  the  lower  portion 
of  the  intestine!  From  a  series  of  experiments  made  upon  the 
absorption  and  secretion  in  the  intestines  with  a  number  of  different 
food  substances,  etc.  (salts,  peptones,  grape  sugar,  starch)  he  con- 
cludes that  these  two  processes  cannot  be  explained  as  simple 
physical  phenomena  governed  by  the  laws  of  filtration  and  osmosis. 
On  the  contrary  both  processes  in  his  opinion  must  be  considered 
as  conditioned  by  the  life  activities  of  the  cells  of  the  intestine. 
In  this  conclusion  the  researches  of  Rohmann  fall  in  with  a  general 
tendency  shown  in  the  last  few  years  to  discredit  explanations  of 
vital  phenomena  based  directly  upon  ordinary  physical  laws. 

Some  interesting  results  upon  the  digestion  of  carbohydrate 
material  have  been  obtained  by  Stutzer  and  Isbert.*9  Their  ex- 
periments were  made  upon  the  digestion  of  wheat  flour,  clover  hay, 
and  bread,  from  which  the  fat  had  been  extracted.  The  different 
diastatic  ferments  were  tested  with  regard  to  the  conditions  under 
which  their  most  powerful  action  upon  carbohydrates  was  mani- 
fested. With  reference  to  ptyaline  prepared  from  the  submax- 
illary gland  of  the  pig,  he  found  in  accordance  with  other  ob- 
servers that  it  acted  better  in  neutral  than  in  either  weakly  acid 
or  weakly  alkaline  solutions.  Ptyaline  had  a  stronger  action 
upon  carbohydrates  than  malt  diastase,  and  the  successive  action 
of  ptyaline  and  diastase  gave  no  better  results  than  when  ptyaline 
alone  was  used.  Extracts  of  the  pancreas  showed  a  weaker  action 
than  either  ptyaline  or  malt  diastase,  and  with  this  ferment  as 
with  the  ptyaline  the  strongest  action  followed  in  neutral  rather 
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than  in  alkaline  solutions.  With  the  successive  action  of  ptyaline 
and  pancreatic  diastase  upon  carbohydrates  no  better  result  was 
obtained  than  when  ptyaline  alone  was  used,  but  using  successively 
ptyaline  in  neutral  solution,  pepsin  and  pancreatic  diastase,  that 
is,  imitating  the  process  as  it  occurs  in  the  body,  the  largest  per 
cent,  of  the  carbohydrate  was  dissolved.  No  explanation  is  given  of 
the  way  in  which  pepsin  aids  the  action  of  the  diastatic  ferments. 

The  absorption  of  fat  in  the  intestine  is  still  an  unsettled 
question.  Griinhagen60  believes  that  the  lymph  leucocytes  play  no 
part  in  the  process,  that  the  fat  particles  pass  at  once  from  the  lumen 
of  the  intestines  into  the  body  of  the  columnar  epithelial  cells,  and 
can  be  detected  there  lying  among  the  protoplasmic  meshes  of 
the  cell.  In  this  respect  he  partly  confirms  Schaefer's  experiments 
upon  fat  absorption.  By  what  process  the  fat  particles  are  made 
to  pass  into  the  substance  of  the  epithelial  cells  is  not  satisfactorily 
explained.  From  the  bases  of  the  epithelial  cells  the  fat  particles 
get  into  the  lymphoid  tissue  of  the  villus  and  then  reach  the  central 
lacteal.  Other  observers  affirm  that  the  lymph  corpuscles  push 
out  between  the  epithelial  cells,  and  ingest  the  fatty  particles,  and 
then  pass  back  again  to  the  lymphoid  tissue  of  the  villus.  Mall,61 
in  a  report  of  some  beautiful  anatomical  investigations  upon  the 
course  of  the  blood  and  lymph  vessels  of  the  intestines,  asserts  that 
the  central  lacteal  gives  off  finer  lateral  branches  which  pass  out- 
ward to  the  epithelium,  and  extending  between  the  epithelial  cells 
really  communicate  with  the  lumen  of  the  intestines.  Mall's 
results  were  obtained  upon  the  dog,  and  his  discovery  of  this 
system  of  lymphatics  makes  it  probable  that  in  this  animal  at  least 
neither  epithelial  cells  nor  lymph  corpuscles  take  up  the  fat,  but 
that  it  passes  directly  into  these  minute  capillaries  and  through 
them  reaches  the  lacteal. 

Vignal51  has  studied  carefully  the  action  of  the  different  micro- 
organisms which  are  found  in  the  mouth  and  in  the  faeces.  Using 
pure  cultures  of  each  organism  he  determined  their  effect  upon  cer- 
tain typical  food-stuffs,  and  also  the  influence  of  the  different 
digestive  liquids— gastric  secretion,  pancreatic  secretion,  bile — upon 
these  organisms.  From  the  details  of  his  numerous  experiments 
he  concludes  that  the  foods  mixed  with  the  saliva  carry  into  the 
stomach  a  great  number  of  organisms,  and  that  some  of  these  are 
destroyed  by  the  action  of  this  gastric  juice,  but  a  large  number 
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are  not  These  latter  enter  the  intestines  with  the  chyme,  and  there 
in  a  neutral  or  slightly  alkaline  medium  renew  their  activity  and 
possibly  aid  largely  in  the  solution  of  the  albuminous  foods.  In  the 
faeces  the  number  of  these  organisms  is  greatly  increased,  and  it 
seems  quite  probable  that  the  active  growth  of  these  bodies  in  the 
alimentary  canal  must  have  some  influence  upon  the  contained  food 
in  preparing  it  for  absorption.  Something  more  definite  in  the 
same  direction  is  found  in  recent  publications  by  Kronecker  and 
his  pupils.  f  Kronecker  and  Popoff63  in  their  communication  refer 
first  to  some  previous  work  of  Ott  published  in  1882,  in  which  he 
demonstrated  that  fibrin  digested  in  artificial  gastric  juice  did  not 
give  in  any  stage  of  its  conversion  to  peptone  a  substance  which  is 
capable  of  nourishing  the  isolated  heart  of  a  frog  (that  is,  in  the 
light  of  Martius'  work  does  not  furnish  serum  albumin).  But  if 
such  a  peptone  solution,  prepared  by  artificial  digestion  was  brought 
into  the  stomach  of  a  living  animal  for  a  short  time,  it  became 
capable  of  nourishing  the  frog's  heart ;  that  is,  it  was  converted  to 
scrum  albumin.  Kronecker  and  PopofF  repeated  these  experiments 
and  confirmed  Ott's  results.  They  used  a  frog's  or  terrapin's  heart 
exhausted  by  NaCl  solution  as  a  test  for  the  presence  of  serum 
albumin.  They  found  that  a  peptone  solution  obtained  by  arti- 
ficial digestion  could  be  made  nourishing  to  the  heart  by  a  stay  of 
15  minutes  in  the  stomach  of  a  living  dog.  Moreover,  in  a  dog 
upon  whom  an  intestinal  loop  had  been  isolated  for  over  a  year  it 
was  found  that  if  such  a  peptone  solution  was  brought  into  the  loop 
it  was  converted  in  part  at  least  into  serum  albumin  within  10  min., 
while  a  solution  of  NaCl,  0.6  per  cent.,  brought  into  the  loop  for  the 
same  length  of  time  showed  no  nutritive  action  toward  the  heart, 
proving  that  the  peptone  solution  had  actually  suffered  a  change, 
and  not  simply  extracted  something  from  the  intestinal  walls. 
With  peptones  formed  in  artificial  pancreatic  digestion  an  entirely 
different  result  was  obtained;  neither  contact  with  the  living 
stomach  nor  the  living  intestine  was  capable  of  transforming  it  to 
a  heart  nourishing  liquid ;  that  is,  to  serum  albumin.  They  think 
it  probable  that  in  normal  digestion  neither  stomach  peptone  (as 
produced  in  artificial  digestion)  nor  pancreatic  peptone  is  formed, 
but  that  the  solid  albumin  is  simply  changed  into  a  soluble  modifica- 
tion, and  this  in  turn  may  be  converted  to  serum  albumin  in  any 
part  of  the  alimentary  canal  before  absorption  takes  place.     In  a 
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continuation  of  this  work  by  Kronecker  and  Brink,64  they  found 
that  the  stomach  retains  this  power  of  changing  peptone  to  a 
solution  nourishing  the  heart  (serum  albumin)  for  only  about  15 
minutes  after  death.  On  the  other  hand  if  the  non-nourishing 
peptone  solution  is  circulated  through  the  heart  for  a  long  time,  the 
heart  tissue  itself  causes  the  same  change  to  take  place ;  and  even 
allowing  the  stomach  peptone  solution  simply  to  stand  for  a  long 
time,  provided  it  has  not  been  boiled,  converts  it  to  a  heart- 
nourishing  liquid.  Blood  serum  containing  true  serum  albumin 
loses  its  property  of  nourishing  the  heart  when  boiled,  as  would  be 
expected ;  but  if  sterilized  and  kept  antiseptically  it  will  remain 
nourishing  for  weeks.  Perhaps  the  most  remarkable  result  ob- 
tained was  with  peptone  solutions  allowed  to  putrefy.  In  such 
solutions  an  apple-green  color  developed  and  microscopical  exami- 
nation showed  in  addition  to  a  mould  the  presence  of  two  bacteria, 
named  by  them,  bacillus  virescens  and  bacillus  restituens.  The 
former  of  these  when  grown  in  peptone  solutions  made  it  poisonous 
to  the  heart ;  the  latter,  however,  has  the  power  of  converting  the 
stomach  peptone,  in  part  at  least,  to  serum  albumin,  or  at  least  to 
a  liquid  which  nourishes  the  heart.  It  seems  an  easy  step  to 
take  to  suppose  that  the  converting  action  of  the  alimentary  canal 
depends  upon  the  presence  of  this  bacillus.  Strange  to  say  the 
authors  do  not  seem  to  have  made  any  chemical  examination  of 
the  substance  which  they  call  serum  albumin -produced  by  the 
transformation  of  the  peptone.  This  is  especially  unfortunate  since 
they  state  that  serum  albumin  prepared  from  serum  by  the 
method  of  Hammantin  does  not  nourish  #the  heart.  The  general 
conclusions  which  they  draw  from  their  results  are  as  follows:  (1) 
Serum  albumin  is  characterized  more  certainly  by  its  power  of 
nourishing  the  heart  than  by  its  physical  or  chemical  properties. 
(2)  Stomach  and  pancreas  peptones  are  not  albumins  in  physiological 
sense,  that  is,  they  do  not  nourish  the  tissues.  (3)  Stomach  pep- 
tones can  be  converted  to  serum  albumin  by  the  action  of  many 
different  kinds  of  cells  and  by  one  bacterium,  viz.,  bacillus  restituens. 
Liver. — Several  physiologists  have  shown  experimentally  that 
bile  prevents  the  action  of  gastric  juice  in  artificial  digestion. 
But  recent  experiments  seem  to  prove  that  in  natural  digestion  the 
presence  of  bile  in  the  stomach  has  no  apparent  effect.  Dastre 
and  others  have  introduced  bile  into  the  stomach  of  a  dog  during 
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digestion,  either  through  the  oesophagus  or  by  means  of  a  gastric 
fistula  without  injuring  in  any  way  the  digestive  powers  of  the 
animal.  Oddi55  has  repeated  and  confirmed  these  experiments. 
He  also  succeeded  in  making  a  cholecysto-gastric  fistula  so  that 
the  bile  all  passed  into  the  stomach.  In  this  experiment  he  found 
that  the  bile  did  not  prevent  the  action  of  the  gastric  juice  in  the 
first  stages  of  digestion,  and  did  not  cause  vomiting  or  gastric 
troubles  as  believed  by  many  medical  men. 

It  has  been  shown  that  muscle,  kidney  and  lung  taken  from 
the  body  and  kept  alive  by  artificial  circulation  of  blood  furnish 
lactic  acid  to  the  blood,  and  may  therefore  be  regarded  as  forming 
this  substance  in  the  normal  course  of  their  metabolisms.  Wysso- 
kowitsch50  has  attempted  to  determine  whether  liver  treated  in  the 
same  way  causes  an  increase  in  the  lactic  acid  or  whether,  as  has 
been  supposed,  it  is  the  organ  in  which  this  substance  is  destroyed 
or  transformed  into  something  else.  Transfusion  of  the  fresh  liver 
with  arterial  blood,  venous  blood,  and  serum  gave  him  in  all  cases 
a  marked  increase  in  the  percentage  of  lactic  acid  in  the  blood 
used.  It  was  proved  that  the  lactic  acid  was  formed  in  the  liver 
de  novo  and  not  simply  washed  out  since  transfusing  normal  salt 
solution  caused  no  increase  in  the  lactic  acid.  The  liver  then  must 
be  classed  with  the  muscle,  lung,  and  kidney  as  one  of  the  lactic 
acid  forming  tissues  of  the  body.  In  what  tissue  or  organ  of  the 
body  the  lactic  acid  suffers  a  further  change  has  not  yet  been 
discovered. 

In  a  series  of  experiments  extending  over  several  years  Seegen57 
has  studied  the  effect-  of  various  foods  upon  the  production  of 
sugar  in  the  liver.  The  final  results  which  he  has  reached  are 
opposed  to  the  ordinary  views.  He  believes  that  the  liver  manu- 
factures sugar,  independently  of  its  production  of  glycogen,  from 
peptone,  proteids,  fats,  and  the  components  of  fat,  viz.,  glycerine  and 
fatty  acids ;  while  on  the  contrary  feeding  with  carbohydrates  has 
no  effect  upon  the  production  of  sugar.  These  results  were  ob- 
tained both  from  feeding  animals  with  the  substances  named,  and 
also  by  allowing  bits  of  the  excised  liver  to  stand  in  contact  with 
the  given  substances  for  a  certain  time.  Seegen's  results  have  not 
passed  unquestioned.  For  instance,  Abeles58  has  made  a  number 
of  determinations  of  the  sugar  in  the  blood  of  the  hepatic  veins 
and  in  arterial  blood  from  the  carotid  taken  at  the  same  time.    To 
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obtain  the  liver  blood  he  made  use  of  the  method  of  Ikalowicz 
and  Pal :  that  is,  a  catheter  was  introduced  through  the  jugular 
and  passed  down  into  the  liver  veins.  As  the  result  of  these  ex- 
periments, he  states  that  the  sugar-manufacturing  power  of  the 
liver  can  not  be  proved  in  this  way,  the  difference  in  the  quantities 
of  sugar  found  in  the  two  specimens  of  blood  being  too  slight  to 
justify  such  a  conclusion.  In  consequence  of  these  experiments 
Seegen54  has  repeated  his  determinations,  making  use  of  different 
methods  for  collecting  hepatic  blood.  He  made  his  experiments 
upon  narcotized  and  non-narcotized  animals.  In  the  first  series  he 
found  that  the  sugar  in  the  portal  vein  was  on  the  average  0.139 
per  cent,  while  that  of  the  hepatic  vein  was  0.196  per  cent.,  a 
difference  in  favor  of  the  latter  of  about  40  per  cent.  In  the  series 
upon  non-narcotized  animals,  the  conditions  under  which  his  orig- 
inal experiments  were  made,  the  blood  of  the  portal  vein  contained 
0.102  per  cent,  of  sugar,  while  that  from  the  hepatic  veins  con- 
tained 0.232  per  cent., — a  difference  of  more  than  100  per  cent. 
Seegen  concludes  from  these  experiments  that  the  negative  results 
obtained  by  Abeles  were  caused  by  the  chloroform  narcosis  of  the 
animal.  It  is  well  known  that  in  chloroform  narcosis  the  urine 
frequently  contains  sugar,  indicating  that  the  use  of  chloroform  in 
some  way  increases  the  quantity  of  sugar  in  the  blood  generally, 
and  thus  vitiates  the  comparison  between  the  liver  blood  and  the 
blood  of  other  parts  of  the  body. 

From  a  number  of  experiments  upon  rabbits  in  which  arti- 
ficial diabetes  was  produced  by  puncturing  the  medulla,  Ransom69 
concludes  that  feeding  with  glycerine  prevents  glycosuria  to  a 
considerable  extent.  Furthermore  he  states  that  the  action  of  the 
glycerine  is  more  marked  when  taken  into  the  stomach  than  when 
injected  subcutaneously.  According  to  the  author,  glycerine 
checks  the  glycosuria  by  acting  directly  on  the  liver  cells,  and 
preventing  them  from  converting  their  glycogen  into  sugar,  lead- 
ing to  an  accumulation  of  glycogen  in  the  liver.  To  test  this 
theory  he  made  analyses  of  the  liver  in  animals  to  whom  glycerine 
had  been  given  and  compared  them  with  others  made  upon  ani- 
mals without  glycerine.  In  the  first  case  he  found  that  the  liver 
contained  more  glycogen  and  less  sugar  than  in  the  second  case, 
supporting  his  theory.  With  reference  to  the  therapeutic  use  of 
glycerine  in  diabetes  the  author  makes  no  positive  statements. 
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In  two  patients  upon  whom  the  operation  of  cholecystotomy 
had  been  performed,  a  fistula  forming  as  the  result  of  the  opera- 
tion in  each  case,  Birch  and  Spong1"  were  able  to  collect  what 
appeared  to  be  the  normal  secretion  of  the  gall-bladder.  In 
amount  the  secretion  was  something  over  20  cc.  in  24  hours ;  it 
was  usually  quite  clear  and  contained  no  bile  at  all,  owing  to  the 
occlusion  of  the  cystic  duct.  The  reaction  was  distinctly  alkaline, 
and  chemical  examination  gave  the  following  results: — 

Water, 979.7  parts. 

8olids, 20.8     " 

The  analysis  of  the  solids  gave 

A.  Organic,    .    Mucin  (and  trace  of  albumin),    12.09  parts. 

B.  Inorganic, .    Chlorine,         ....      8.84     " 

Carbon  di-oxide,      .  0.29  " 

Sodium  (combined  with  CI),  2.50-  " 

Soda  (combined  with  C02),   .  0  41  " 

Potassium  salts  and  )  1 17  " 
phosphates,            > 

The  secretion  of  the  gall-bladder  then  contains  no  bile 
salts  or  biliary  pigments.  Physiologically,  it  was  shown  not  to 
have  any  diastatic  or  emulsifying  action.  It  cannot  possess, 
therefore,  any  digestive  value. 

Movements  and  Innervation  of  Alimentary  Canal. — Wassi- 
lieff,61  under  the  direction  of  Kronecker,  has  attempted  to  localize 
the  point  in  the  mucous  membrane  of  the  buccal  cavity  from 
which  the  reflex  act  of  swallowing  starts.  His  experiments  upon 
himself  were  entirely  negative.  Mechanical  stimulation  of  every 
part  of  the  mouth  cavity  which  could  be  seen  or  felt  failed  to  dis- 
cover any  spot  stimulation  of  which  led  to  a  reflex  act  of 
deglutition.  Upon  rabbits  he  had  better  success.  Like  others  he 
found  that  stimulation  of  the  central  end  of  the  superior  laryngeal 
always  caused  a  reflex  swallowing  movement.  But  section  of  this 
nerve  on  both  sides  did  not  interfere  with  the  ability  of  the  animal 
to  swallow  its  food  normally.  With  regard  to  stimulation  of  the 
glossopharyngeal  he  corroborates  the  statement  of  Kronecker  and. 
Meltzer  that  inhibition  of  the  swallowing  movements  is  the  result 
His  most  satisfactory  experiments  were  upon  the  soft  palate. 
Mechanical  stimulation  of  the  soft  palate  from  the  middle  of  the 
tonsils  to  the  hard  palate,  over  an  area  about  2  ctm.  long  and  1 
ctm.  broad  (with  the  exception  of  a  median  strip  1  to  2  mms.  in 
width)  invariably  caused  swallowing  movements  in  the  rabbit,  no 
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matter  how  frequently  repeated.  When  this  area  was  treated  with 
cocaine  no  reflex  movements  followed  when  it  was  stimulated. 
Moreover,  section  of  the  trigeminal  nerve  also  completely  pre- 
vented the  reflex  from  this  area.  There  seems  to  be  no  doubt  that 
in  this  particular  animal  the  reflex  act  of  swallowing  originates  in 
the  contact  of  food  with  this  portion  of  the  mucous  membrane  of 
the  mouth.  From  what  portion  of  the  mucous  membrane  of  the 
mouth  cavity  in  man  the  sensory  impulse  for  the  reflex  starts,  the 
author  was  not  able  to  discover,  though  he  supposes  the  spot  to  he 
behind  the  velum  in  the  region  of  the  tonsils. 

Hlasko62  has  investigated  the  question  of  the  cranial  centre 
for  the  stomach  movements,  with  results  which  lead  him  to  con- 
clude that  the  centre  for  the  constrictor  fibres  of  the  cardia  lies  in 
the  corpora  quadrigemina,  and  that  they  reach  the  stomach  chiefly 
through  the  vagus,  but  partly  along  the  spinal  cord  and  sympathetic 
system.  The  dilator  fibres  of  the  cardia  originate  in  the  corpus 
striatum  just  outside  the  fibres  of  the  anterior  commissure,  and 
reach  the  stomach  through  the  vagus.  The  centre  for  the  move- 
ments of  the  stomach  walls  lies  in  the  corpora  quadrigemina,  the 
efferent  fibres  pass  to  the  stomach  along  the  spinal  cord,  etc. 
From  his  experiments  the  author  concludes  that  no  such  thing  as 
a  distinct  vomiting  centre  can  be  demonstrated  in  the  medulla. 
From  his  own  work  it  is  more  probable  that  the  centre  for  vomit- 
ing movements  lies  in  the  corpora  quadrigemina. 

Bokai,63  in  a  series  of  papers,  discusses  some  extremely  inter- 
esting facts  with  regard  to  the  intestinal  movements.  He  found 
that  simple  distension  of  the  intestine  by  injection  of  neutral  gases, 
N,  H  and  O,  caused  no  movements.  On  the  contrary  when 
strong  intestinal  movements  were  in  progress  from  dyspnceic  exci- 
tation, then  the  injection  of  O  caused  the  movements  to  cease. 
This  inhibitory  action  of  the  O  appeared  to  be  local,  since  it  oc- 
curred in  a  small  loop  of  intestine  completely  isolated  from  the 
rest.  From  this  experiment  the  author  concludes  that  the  intes- 
tinal movements  are  caused  by  some  local  peripheral  stimulus. 
Injection  of  the  gases  C02,  CH4  and  H2S  into  the  intestines 
started  up  active  peristaltic  contractions,  and  these  movements 
were,  in  the  case  of  the  first  two  gases,  completely  stopped  by  a 
subsequent  injection  of  O,  while  with  H2S  subsequent  treatment 
with  O  only  partially  prevented  the  contractions.     In  a  second 
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communication  the  author  turned  his  attention  to  the  action  of  in- 
creased temperature  upon  the  intestinal  movements.  As  is  well 
known  the  contractions  of  the  intestines  in  fever  patients  seem  to 
become  more  feeble  and  sluggish  even  though  no  trouble  of  the 
stomach  or  intestines  is  present.  Bokai  convinced  himself  of  the 
truth  of  this  belief  by  actual  observation.  In  rabbits  made  feverish 
by  the  injection  of  septic  material,  the  peristaltic  movements,  when 
the  abdomen  was  opened,  showed  a  marked  diminution  compared 
with  a  normal  rabbit,  and  the  intestines  in  the  fever  rabbit  re- 
sponded much  less  readily  to  mechanical  and  chemical  stimulation. 
Since  the  intestinal  movements  are  under  the  control  of  two  sets 
of  nerve  fibres,  one  motor,  reaching  the  intestines  through  the 
vagi,  and  one  inhibitory,  running  in  the  splanchnics,  the  author 
endeavored  to  determine  whether  the  sluggishness  of  the  intestinal 
movements  in  fever  is  caused  by  an  increase  in  the  action  of  the 
inhibitory  nerves  or  a  diminution  in  that  of  the  motor  nerves.  He 
found  that  in  such  animals  section  of  the  splanchnics  increased 
the  irritability  of  the  intestines  toward  mechanical  and  chemical 
stimuli.  The  action  of  fever  seems  from  this  to  be  in  an  increased 
activity  of  the  inhibitory  nerves,  most  probably  from  a  direct  action 
of  the  heat  upon  the  centres  of  these  nerves.  He  showed  also  that 
the  simple  increase  in  the  body  temperature  was  responsible  for 
this  result,  since  if  the  animal  was  kept  for  a  long  time  in  a  warm 
chamber  so  as  to  raise  the  body  temperature  the  same  effects  were 
observed.  Since  the  gases  causing  peristaltic  movements,  viz., 
C02  CH4  and  H2S  are  all  found  in  the  intestines,  the  author 
was  led  to  investigate  the  effect  of  other  products  of  fermentation 
and  putrefaction  which  occur  in  the  same  organs.  He  found  that 
the  following  acids  when  injected  into  the  intestines  caused  more 
or  less  violent  peristaltic  movements,  viz.,  lactic,  succinic,  valerianic, 
butyric,  formic,  proprionic,  acetic,  caproic  and  caprylic,  the  com- 
parative intensity  of  the  action  being  shown  by  the  order  of  enum- 
eration,—-caprylic  acid  having  the  strongest  action  and  lactic  acid 
the  weakest.  All  of  the  acids  acted  more  strongly  on  the  small 
intestine  and  rectum  than  on  the  large  intestine.  Some  caused 
accompanying  vaso-constriction  and  some  vasodilatation,  so  that 
their  diarrhceic  effect  was  independent  of  their  action  on  the  blood- 
vessels. This  conclusion  is  more  certain  since  of  the  two  most 
active  acids  in  this  respect,  acetic  and  caprylic,  the  acetic  acid  in 
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the  small  doses  used  caused  vasoconstriction,  while  the  caprylic 
acid  caused  vaso-dilatation.  Not  only  was  diarrhoea  produced  by 
the  action  of  these  acids,  but  with  the  stronger  ones  at  least  catarrh 
of  the  mucous  membrane  occurred.  Since  the  acids  named  may 
all  occur  in  certain  proportions  in  the  intestinal  contents  of  man, 
there  seems  to  be  but  little  doubt  that  they  play  a  useful  role  as 
peripheral  stimuli  to  the  muscular  coats  of  the  intestines;  while  if 
they  occur  in  abnormal  quantities  they  probably  lead  to  patho- 
logical movements  resulting  in  diarrhoea,  or  even  to  dangerous  in- 
flammation. Bokai  also  investigated  the  action  of  phenol,  indol 
and  skatol,  all  of  which  are  found  in  small  quantities  in  the  intes- 
tines or  faeces,  and  are  to  be  considered  as  products  of  the  pan- 
creatic putrefaction  of  albuminous  substances.  Pure  solutions  of 
these  bodies  injected  into  the  intestines  gave  the  following  results: 
phenol  and  indol  were  without  any  effect,  while  skatol  caused 
violent  peristaltic  contractions  even  in  very  small  doses,  and  in 
young  animals  (rabbits)  might  even  lead  to  tonic  contractions  of 
the  small  intestine  and  rectum.  As  far  as  the  blood-vessels  were 
concerned,  skatol  caused  first  a  constriction  and  then  a  dilatation. 
So  that  skatol  also  may  take  a  useful  part  in  intestinal  peristalsis, 
and  when  existing  above  a  certain  proportion  may  cause  diarrhoea. 
Unlike  the  organic  acids  mentioned,  skatol  did  not  produce  catarrh 
of  the  mucous  membrane. 

RESPIRATION. 

Since  the  time  of  Hutchinson  it  has  been  known  that  the  re- 
spiratory movements  of  men  are  of  the  abdominal  types  while  those 
of  women  are  of  the  costal  type.  Inasmuch  as  very  young  girls 
among  civilized  races  show  this  type  of  breathing  before  corsets 
and  tight  dresses  are  worn,  it  has  been  supposed  that  the  difference 
was  an  essential  one,  and  not  a  secondary  result  of  the  difference 
in  dress.  Mays64  has  had  the  opportunity  to  examine  a  number 
of  Indian  girls,  some  of  them  full-blooded  and  some  with  a  mixture 
of  white  blood.  He  finds  that  in  the  true  Indians  the  breathing, 
like  that  of  men,  is  of  the  abdominal  type,  while  those  that  showed 
a  costal  type  were  either  one-half  or  three-quarters  white.  Such 
observations  have  long  been  wanted  to  settle  the  question,  and 
Mays'  result  seems  to  leave  but  little  doubt  that  the  costal  type 
among  civilized  women  has  been  acquired  from  their  habits  of 
dress,  and  become  hereditary  in  their  female  children, 
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The  relations  of  oxygen  in  the  blood  have  been  satisfactorily 
determined,  but  in  what  way  the  C02  is  combined  or  held  in  solu- 
tion is  still  in  large  measure  unknown.  It  is  evident  that  a  com- 
plete theory  of  the  mechanism  of  gaseous  exchanges  in  the  body, 
both  those  in  the  lungs  and  those  in  the  tissues  generally,  can  not 
be  obtained  until  this  problem  is  solved.  An  actual  advance  in 
this  direction  has  been  made  by  Bohr.65  The  definite  point  which 
Bohr  has  determined  is  the  amount  of  C02  which  will  combine 
with  1  grm.  of  pure  haemoglobin.  With  regard  to  the  relations 
of  oxygen  in  the  body,  we  know  that  it  is  not  held  simply  in  solu- 
tion in  the  plasma,  but  in  a  loose  chemical  combination  with  the 
haemoglobin  of  the  red  corpuscles.  It  is  known  also  that  C02  is 
held  in  the  blood  not  in  simple  solution,  but  in  some  sort  of  chem- 
ical combination ;  and  the  usual  hypothesis  has  been  that  it  is 
held  as  carbonate  or  bicarbonate  of  sodium.  Lately  evidence  has 
been  accumulating  which  goes  to  show  that  the  haemoglobin  may 
also  combine  with  the  C02,  and  possibly  has  to  C02  somewhat  the 
same  relation  that  it  bears  to  oxygen.  Bohr  has  shown  from  careful 
absorptiometric  experiments  that  pure  haemoglobin  solutions  absorb 
large  quantities  of  carbon  di-oxide,  and  that  a  great  portion  of  the 
gas  thus  absorbed  forms  a  chemical  combination  with  the  haemo- 
globin. He  finds  that  1  gram  of  haemoglobin  in  solution  at  a 
pressure  of  120  mms.  of  mercury  will  combine  (chemically)  with 
3.5  cc.  of  C02,  and  that  this  compound  dissociates  at  lower  pres- 
sures: that  is,  the  quantity  of  C02  combining  with  1  gram  of 
haemoglobin  decreases  greatly  with  diminished  pressure  of  the  gas. 
We  have  now  exact  determinations  of  the  behavior  of  oxygen  and 
C02  toward  haemoglobin.  It  remains  to  be  seen  what  its  relations 
will  be  toward  mixtures  of  the  two  gases. 

A  novel  theory  of  the  relation  of  the  heart-beat  to  the  gaseous 
exchanges  of  the  body,  especially  to  the  elimination  of  the  C02  from 
venous  blood,  has  been  proposed  by  V.  Fleischl.66  The  theory 
was  suggested  by  a  very  simple  experiment  which  any  one  may 
perform  for  himself.  The  experiment  is  made  with  an  ordinary 
glass  syringe  which  is  in  good  working  order.  Place  the  end  of  the 
syringe  under  water  and  slowly  raise  the  piston  until  the  syringe 
is  about  one-half  full.  Close  the  end,  while  still  under  water, 
with  the  finger,  or  better  still  with  a  stopcock  if  the  syringe  is 
provided  with  one,  and  then  gently  raise  the  piston  to  its  full 
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height.  The  negative  pressure  in  the  syringe  thus  produced  will 
cause  a  few  bubbles  of  gas  to  form  in  the  liquid,  usually  along  the 
sides  of  the  glass.  Now  lower  the  piston  rod  gently  until  the 
plunger  again  comes  into  contact  with  the  liquid.  Again  raise  it 
quickly  for  a  short  distance  and  release  it  suddenly;  the  plunger 
in  a  good  syringe  will  strike  the  water  sharply,  and  give  it  a  sud- 
den shock.  If  now  immediately  after  giving  this  shock  the  piston 
is  again  raised  to  its  full  height  and  a  negative  pressure  produced 
within  the  syringe,  a  comparatively  enormous  liberation  of  gas  will 
take  place, — so  much  in  fact  that  the  liquid  seems  to  boil.  V. 
FleischTs  explanation  of  this  curious  phenomenon  is  that  the  shock 
given  to  the  liquid  destroys  the  character  of  the  solution  of  the 
gas  in  the  water.  In  a  true  solution  of  gas  the  gaseous  molecules 
enter  into  such  close  combination  with  those  of  the  water  that 
their  physical  properties  as  gaseous  molecules  are  completely  lost ; 
they  behave  in  fact  like  liquid  molecules.  The  effect  of  the  shock 
is  to  break  up  this  combination :  the  gaseous  molecules  now  lie 
loose,  as  it  were,  between  the  water  molecules.  We  have  a  molecular 
mixture  instead  of  a  true  solution.  If  in  this  condition,  before  a 
resolution  can  take  place,  the  liquid  is  submitted  to  a  negative 
pressure,  the  gas  is  readily  given  off  A  physiological  application 
of  this  phenomenon  is  made  by  V.  Fleischl  to  the  venous  blood 
sent  by  the  right  heart  into  the  lungs.  The  quick  contraction  of 
the  right  ventricle  gives  this  blood  a  sudden  shock  which  probably 
extends  through  the  whole  area  of  distribution  of  the  pulmonary 
artery.  Immediately  afterward  this  blood  is  placed  under  the 
negative  pressure  existing  in  the  thoracic  cavity.  According  to 
this  syringe  experiment,  the  gas  contained  in  the  blood  ought  now 
to  be  given  off  with  special  ease.  He  thinks  that  this  shock  of 
the  heart  is  of  particular  importance  to  the  C02  held  in  solution  in 
the  blood-plasma.  He  believes  indeed  that  this  preliminary  shock 
is  absolutely  essential ;  that  without  it  the  C02  could  not  be  removed 
quickly  enough  by  the  lungs. 

The  existence  and  position  of  a  general  medullary  respiratory 
centre  is  still  the  subject  of  discussion  and  experiment  in  physiology. 
While  it  is  the  general  belief  that  such  a  centre  does  exist  in  the 
medulla  in  the  neighborhood  of  the  calamus  scriptorius,  no  satis- 
factory histological  proof  has  been  obtained  of  its  exact  location. 
The  latest  histological  and  experimental  researches  with  regard  to 
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this  centre,  those  of  Gierke  and  Mislawsky  are  not  in  accord. 
Langendorff 6T  in  a  recent  contribution  takes  occasion  to  bring  for- 
ward again  his  well-known  views,  according  to  which  a  general 
respiratory  centre  in  the  medulla  does  not  exist.  His  own  theory 
is  that  the  respiratory  centres  are  found  in  the  spinal  cord  in  the 
gray  matter  where  the  different  respiratory  nerves  arise ;  that  these 
nuclei  of  origin  are  to  be  considered  as  automatie  respiratory 
centres  each  for  the  nerve  originating  in  it.  While  he  speaks  of 
these  various  centres  as  constituting  a  physiological  unity,  a  respira- 
tory centre,  since  they  act  in  harmony  with  each,  they  do  not  form 
a  single  anatomical  centre.  The  only  influence  of  the  medulla 
upon  the  respiratory  discharges  according  to  this  view  is  that  of  a 
general  regulating  action.  LangendorfFs  theory,  first  suggested 
many  years  ago  by  experiments  of  Brown-Sequard,  has  found  a 
number  of  supporters,  who  have  confirmed  many  of  Langendorff 's 
observations.  In  the  present  communication  he  offers  some  new 
experiments  in  favor  of  his  theory.  The  experiments,  made  upon 
rabbits,  consisted  in  completely  dividing  one-half  of  the  medulla 
one  or  two.  millimeters  posterior  to  the  calamus.  As  would  be  ex- 
pected, the  first  effect  of  this  section  was  a  paralysis  of  respiratory 
movements  upon  the  same  side,  but  Langendorff  states  that  this 
paralysis  was  only  temporary;  after  a  variable  time  respiratory 
movements  again  commenced  on  the  injured  side :  first,  movements 
of  the  diaphragm  of  that  side,  later,  movements  of  the  thoracic 
muscles.  The  explanation  of  this  phenomena  given  by  Langen- 
dorff is  that  the  section  paralyzed  the  special  respiratory  centres 
of  that  side  by  shock,  but  the  respirations  of  the  other  side  being 
sufficient  to  keep  the  animal  alive,  the  spinal  centres  on  the  injured 
side  in  time  recovered  and  normal  respiratory  movements  were  re- 
sumed. There  is  a  general  unwillingness  to  assent  to  this  theory 
of  spinal  respiratory  centres.  The  experiments  hitherto  made  to 
demonstrate  them  have  been  explained  easily  in  other  ways  by 
those  who  hold  to  the  old  view.  The  experiments  related  in  the 
present  paper  can  also  be  explained  upon  the  theory  of  a  respira- 
tory centre  in  the  medulla  by  supposing  that  cross  connections  be- 
tween the  bi-lateral  respiratory  centre  and  the  efferent  paths  of  the 
two  sides  exist  even  below  the  calamus,  and  that,  therefore,  the 
centre  on  the  uninjured  side  was  still  able  to  send  impulses  to  the 
respiratory  nerves  of  both  sides. 
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Furthef  evidence  tot  the  existence  of  heat  centres  in  the  brain 
has  been  given  by  experiments  of  Ott  and  Caftef.68  The  authors 
made  lesions  in  different  parts  of  the  brains  of  rabbits  through 
holes  trephined  hi  the  skull.  Thermometric  and  calorimetric  ob- 
servations were  made  upon  the  animals,  together  with  records  of  the 
blood-pressure,  respirations,  etc*  They  conclude  that  they  can 
locate  four  areas  in  the  brain,  lesions  of  which  cause  a  rise  of  tem- 
perature and  an  Increase  in  heat  production.  These  four  heat 
centres  are  situated  as  follows :  First,  in  front  of  and  beneath  the 
corpus  striatum.  Second,  the  parts  lying  to  the  median  side  6f  the 
nodus  cursorius.  Third,  the  parts  about  SchifPs  crying  centre, 
that  is,  at  some  point  between  the  thalamus  and  corpus  striatum 
near  the  middle  line.  Fourth,  the  anterior  inner  end  of  the  optic 
thalamus.  The  authors  state  that  the  variation  in  the  circulation 
observed  were  not  such  as  could  explain  the  disturbances  in  heat 
production.  It  is  to  be  regretted  that  the  experiments  were  not 
made  more  definite  by  careful  histological  examinations  of  the  parts 
of  the  brain  involved  in  the  lesions. 

CENTRAL   NERVOUS   SYSTEM. 

The  physiology  of  the  spinal  ganglia  is  as  yet  an  almost 
entirely  unknown  subject ;  but  until  within  the  past  few  years  the 
famous  observations  of  Waller  upon  the  effect  of  the  section  of  the 
posterior  roots  of  the  spinal  nerve  have  been  considered  as  proving 
the  great  nutritional  importance  of  these  structures  to  the  sensory 
nerve  fibres.  The  experiments  of  Waller  have  been  contradicted 
by  recent  researches  of  Vejas  (1883),  a  pupil  of  Gudden,  and 
some  of  the  fundamental  views  with  regard  to  the  histological  and 
physiological  connection  of  these  ganglia  with  the  sensory  nerve 
fibres  were  made  doubtful  by  his  work.  Within  the  past  year, 
however,  careful  researches  by  Joseph69  have  thrown  doubt  upon  the 
correctness  of  Vejas*  statements,  and  re-established  the  original  con- 
clusions of  Waller.  A  brief  statement  of  Waller's  experiments,  and 
the  work  of  Vejas  will  perhaps  make  clearer  the  interesting  results 
obtained  by  Joseph.  Waller's  experiments  consisted  in  section 
of  the  anterior  and  posterior  roots  of  the  spinal  nerves,  and  com- 
plete extirpation  of  the  spinal  ganglia,  and  his  work  was  completed 
by  the  experiments  of  Claude  Bernard  upon  the  result  of  section 
of  the  nerve  beyond  the  ganglion.     The  results  they  obtained 
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were  more  or  less  completely  corroborated  by  subsequent  observers, 
and  were  as  follow:  Section  of  the  posterior  root  between  the 
ganglion  and  the  cord  was  followed  by  complete  degeneration  of 
the  fibres  connected  with  the  cord,  while  the  ganglion  and  the 
common  nerve  trunk  showed  no  degeneration.  Section  of  the 
anterior  root  between  the  ganglion  and  the  cord  was  followed  by 
complete  degeneration  of  the  motor  fibres  in  the  nerve  trunk,  while 
in  that  part  of  the  anterior  root  adhering  to  the  cord  no  change  in 
the  fibres  took  place.  Complete  extirpation  of  the  ganglion,  which 
involved  also  section  of  the  anterior  root  fibres,  was  followed  by 
complete  degeneration  of  the  whole  of  the  peripheral  nerve,  and  of 
the  posterior  root  fibres  remaining  in  connection  with  the  cord.  The 
anterior  root  fibres  in  connection  with  the  cord  remained  unchanged. 
Section  of  the  nerve  trunk  peripheral  to  the  ganglion  was  followed 
by  degeneration  of  the  nerve  trunk  toward  the  periphery,  while 
the  ganglion  and  the  two  roots  connecting  it  with  the  cord 
remained  unchanged.  The  conclusions  from  this  work  were  that 
the  nerve  cells  of  the  spinal  ganglia  serve  as  nutritive  centres  for 
the  sensory  fibres,  and  these  degenerate  in  either  direction  when 
their  connection  with  the  ganglion  is  severed.  The  nutritive 
centres  for  the  motor  fibres  on  the  other  hand  are  contained  in  the 
spinal  cord  itself.  These  results  were  for  a  long  time  accepted  as 
proved.  Vejas,  instead  of  sectioning  the  nerve  roots  and  trunks, 
tore  them  apart  and  obtained  entirely  different  results.  After  tear- 
ing apart  both  roots  he  found  that  the  nerve  fibres  in  the  stumps 
adhering  to  the  spinal  cord,  the  motor  as  well  as  the  sensory,  com- 
pletely degenerated.  The  ganglion  on  the  other  hand  showed  no 
change  unless  the  nerve  peripheral  to  it  was  divided,  in  which 
case  the  ganglion  degenerated.  Joseph  has  again  repeated 
Waller's  experiments,  using,  as  Waller  did,  the  second  spinal 
nerve  on  account  of  the  greater  length  of  the  roots.  He  re-estab- 
lishes Waller's  original  statement  that  after  section  of  the  anterior 
root  the  peripheral  end  degenerates,  while  the  central  end  remains 
normal.  The  nutritive  centre  for  these  fibres  therefore  must  lie  hi 
the  cord.  Section  of  the  nerve  trunk  peripheral  to  the  ganglion 
is  followed  by  complete  degeneration  of  the  peripheral  nerve,  iand 
moreover  a  partial  degeneration  of  some  of  the  fibres  in  the 
ganglion  and  posterior  root,  though  for  the  most  part  they  remain 
normal,  as  stated  by  Bernard.     Section  of  the  posterior  root  causes 
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a  degeneration  of  by  far  the  greater  number  of  fibres  in  the  central 
stump,  while  the  ganglion  and  the  peripheral  nerve  trunk  remain 
normal  with  the  exception  of  a  few  fibres  which  undergo  degenera- 
tion. With  regard  to  the  function  of  the  spinal  ganglia,  Joseph 
again  comes  back  to  the  original  theory  that  they  serve  as  regu- 
lating centres  for  the  nutrition  of  the  sensory  fibres,  both  those  of 
the  peripheral  trunk  and  those  of  the  posterior  root.  The  cells  of 
the  ganglion  must  be  considered,  then,  as  being  in  connection  with 
the  greater  number  of  sensory  fibres  entering  and  leaving  the 
ganglion.  Since  after  section  of  the  posterior  root  a  certain  number 
of  the  fibres  in  the  ganglion  and  the  nerve  degenerate,  Joseph 
concludes  that  these  fibres  have  their  origin  and  nutritive  centre  in 
the  cord  and  run  through  the  ganglion  without  connecting  with 
any  of  the  nerve  cells. 

This  same  subject  of  the  physiology  of  the  spinal  ganglia  has 
been  investigated  by  Pregaldino,70  making  use  of  purely  physiolog- 
ical methods.  The  author  approached  his  subject  in  a  very  novel 
way.  The  particular  point  which  he  wished  to  demonstrate  was 
whether  or  not  the  sensory  fibres  of  the  spinal  nerve  all  end  in  the 
nerve  cells  of  the  ganglion  before  continuing  on  to  the  cord ;  that 
is,  are  or  are  not  the  ganglion  cells  interpolated  in  the  course  of  all 
the  sensory  fibres  ?  The  idea  with  which  he  started  out  was  that 
the  cells  of  the  spinal  ganglia,  like  those  of  the  cerebro-spinal 
centre,  ought  to  be  much  more  sensitive  to  withdrawal  of  the  blood 
supply  than  the  nerve  fibres.  If,  therefore,  the  blood  supply  to  a 
spinal  ganglion  was  cut  off  as  completely  as  possible,  with  the  excep- 
tion of  the  blood  which  may  come  to  it  along  the  posterior  root 
and  the  peripheral  nerve,  it  ought  to  die  within  a  comparatively 
short  time,  and  stimulating  those  of  the  peripheral  nerve  beyond 
the  ganglion,  should  not  cause  any  reflex  actions.  On  the  other 
hand,  stimulation  of  the  posterior  root  between  the  ganglion  and 
the  cord  should  produce  reflex  actions  as  usual.  Experiments  of 
this  kind  were  carried  out  on  frogs  and  dogs.  In  the  former  the 
9th  and  10th  spinal  nerves  were  used ;  in  the  latter  the  sacral 
nerves.  The  results  were  the  same  in  both  cases.  It  was  found 
that  if  on  one  side  the  spinal  ganglion  and  its  posterior  root  were 
exposed,  and  the  blood  supply  to  the  ganglion  destroyed  as  com- 
pletely as  possible;  while  on  the  other  side,  for  the  sake  of  control, 
the  spinal  ganglion  was  exposed,  but  its  blood  supply  left  intact; 
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then  in  the  former  case,  after  a  certain  time,  from  forty  to  sixty 
hours  with  the  frog,  from  sixteen  to  twenty  hours  with  the  dog, 
stimulation  of  the  central  end  of  the  divided  nerve  beyond  the 
ganglion  was  not  able  to  cause  any  reflexes,  while  stimulation  of 
the  posterior  root  gave  the  tlslial  reflex  actions*  Oil  the  other  side 
in  which  the  blood  supply  of  the  ganglion  was  intact*  stimulation  of 
both  peripheral  nerve  and  posterior  root  gave  reflexes,  the  strength 
of  stimulus  for  each  being  about  the  same.  Furthermore  in  the 
frog  the  spinal  ganglion  is  so  placed  on  the  side  of  the  netve  trunk 
that  it  may  be  removed  by  a  longitudinal  section,  in  the  direction 
of  the  nerve,  without  interrupting  the  anatomical  continuity  be- 
tween the  posterior  root  and  the  common  nerve  trunk.  As  a 
result  of  such  section,  however,  stimulation  of  the  peripheral 
nerve  caused  no  reflexes  whatever,  which  would  tend  to  prove, 
together  with  the  experiments  given  above,  that  the  sensory  fibres 
of  the  peripheral  trunk  all  end  in  nerve  cells  in  the  ganglia,  and 
removal  or  death  of  these  cells  blocks  the  nervous  impulse  ascend- 
ing to  the  cord.  In  other  experiments  he  was  able  to  prove  that 
direct  local  application  of  strychnine,  atropine  or  morphine  to  the 
spinal  ganglion  had  apparently  no  effect  whatever,  since  after  such 
application  the  same  strength  of  stimulus,  applied  to  the  periph- 
eral nerve  or  the  posterior  root,  was  necessary  to  produce  reflex 
actions  as  before. 

Circulation  in  the  Brain. — The  old  subject  of  the  circulation 
of  the  blood  in  the  brain  during  sleeping  and  waking,  which  has 
been  experimented  upon  in  so  many  different  ways,  has  been  again 
investigated  by  Speht71  by  a  new  method.  The  animals  used  were 
rabbits.  The  circulation  in  the  head  was  suddenly  stopped,  the 
head  was  quickly  removed  from  the  body,  and  then  the  total 
amount  of  blood  in  the  head  and  in  the  whole  body  was  deter- 
mined. It  was  found  that  in  waking  rabbits  the  blood  in  the  head 
(not  in  the  brain  alone)  was  on  the  average  about  \  of  the  whole 
amount  of  blood  in  the  body;  while  in  sleeping  rabbits,  the 
sleep  being  induced  by  chloral,  the  blood  in  the  head  was  only  ^ 
of  that  in  the  whole  animal.  Whether  normal  sleep  and  chloral 
narcosis  can  be  considered  as  having  the  same  influence  upon  the 
circulation  in  the  head  can  not  be  taken  for  granted  without  good 
proof. 

The  effect  of  various  conditions  upon  the  circulation  in  the 


Digitized  by  LiOOQ IC 


NervSS^ifm.]  PHYSIOLOGY.  347 

brain  has  been  studied  by  Gartner  and  Wagner72  in  the  dog  by 
tying  a  cannula  into  the  external  jugular,  through  which  most  of  the 
blood  from  the  brain  returns  to  the  heart,  and  determining  the 
rate  of  flow  under  different  conditions.  Branches  of  the  external 
jugular  other  than  those  coming  from  the  brain  were  of  course 
ligated.  They  found  that  the  outflow  of  blood  was  not  diminished 
by  reflex  stimulation  of  the  vaso-motor  centre,  nor  by  dyspnoea. 
On  the  contrary,  as  the  general  blood  pressure  increased  in  con- 
sequence of  such  stimulation,  there  was  a  parallel  increase  in  the 
quantity  of  blood  flowing  through  the  brain.  Morphia  was  with- 
out influence  on  the  brain  circulation.  Chloroform  and  amyl  nitrite 
caused  an  increased  flow  through  the  brain  in  spite  of  a  generally 
depressed  arterial  tension,  because  of  their  special  action  in  dilating 
the  brain  vessels.  Epileptic  attacks  produced  by  stimulation  of  the 
cortex  of  the  brain  were  accompanied  by  hyperaemia  instead  of 
anaemia  during  the  convulsions.  Rummo  and  Ferranini73  have  made 
a  study  of  the  diurnal  and  nocturnal  variations  of  the  cranial  pulse 
upon  two  individuals,  each  of  whom  had  lost  a  part  of  his  skull. 
The  patients  were  kept  under  normal  conditions  and  the  pulse 
carefully  registered.  It  was  found  that  there  was  a  well  marked 
diurnal  variation.  After  breakfast  the  pulse  was  stronger,  toward 
the  end  of  the  day,  from  4  to  6  p.m.,  it  showed  a  diminished 
tension,  and  again  became  stronger  after  dinner.  During  normal 
sleep  three  different  phases  could  be  determined.  In  the  first 
period,  extending  from  10  p.m.  to  1  a.m.,  the  pulse,  as  after  eating 
dinner,  was  decidedly  strong;  in  the  second  period,  from  1  a.m.  to 
4  a.m.,  the  pulse  became  weaker,  and  in  the  third  period,  from  4 
a.m.  to  6  a.m.,  this  diminution  of  tone  disappeared,  and  the  pulse 
came  back  to  its  normal  strength.  At  the  moment  of  wakening, 
either  in  the  morning  or  at  any  time  during  the  night,  a  succession 
of  short  irregular  pulse  waves  were  always  obtained  which  the 
authors  named  the  "  spasmodic  period  of  the  cerebral  pulse."  If 
the  patient  was  made  to  reverse  his  normal  habits  and  sleep  during 
the  day,  then  the  three  periods  mentioned  above  did  not  appear. 
On  the  contrary  there  occurred  a  strong  diminution  of  tonus  not 
noticed  in  normal  sleep.  If  the  patients  attempted  to  remain 
awake  during  the  whole  night  the  pulse  also  seemed  to  decrease 
steadily  in  tension,  though  the  fall  was  interrupted  by  periods  of 
reinforcement  as  the  person  struggled  to  overcome  his  drowsiness. 
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Physiology  of  the  Cerebral  Hemispheres. — Asch  and  Neisser74 
endeavored  to  determine  from  experiments  upon  rabbits,  whether 
the  gray  matter  of  the  cortex  in  the  motor  areas  of  the  brain,  or 
the  underlying  white  substance  is  more  easily  excited  by  electrical 

stimulation.  They  con- 
cluded that  the  greatest 
motor  effects  are  ob- 
tained when  the  stimu- 
lus is  applied  to  the 
boundary  line  between 
the  gray  and  the  white 
matter,  the  real  thing 
stimulated  being,  prob- 
ably, the  undermost 
layer  of  the  gray  cor- 
tex. In  accordance  with 
the  results  of  other  ob- 
servers they  found  that  stimulation  of  the  underlying  white  matter 
frequently  caused  movements  on  the  same  side  of  the  body,  while 
stimulation  of  the  gray  matter,  as  observed  by  others,  always  caused 
movements  on  the  other  side  of  the  body. 

The  well  known  results  of  Ferrier  upon  the  localization  of 
motor  areas  in  the  cortex  of  the  cerebrum  of  the  ape,  so  frequently 

criticised,  have  received 
an  important  confirma- 
tion from  the  experi- 
ments of  Schaefer  and 
Horsley,75  a  full  account 
l  of  which  is  to  appear  in 
the  Philosophical  Trans- 
actions. These  gentle- 
men have  carefully  ex- 
plored certain  portions 
of  the  cortex  in  the 
monkey,  using  electrical 
stimulation  $nd  also  ex- 
tirpation. They  have  obtained  definite  results  which  are  doubly 
valuable  from  the  fact  that  they  essentially  corroborate  the  work 
of  Ferrier.     The  portion  of  the  cerebrum  operated  upon  will  be 
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Fig.  3.— From  Schaefer.— (mdwig's  BeUrage  /. 
Physiologic.) 


understood  by  reference  to  Fig.  1.  It  will  be  seen  that  they  map 
out  along  the  great  longitudinal  fissure  eight  equally  large  areas 
extending  from  the  parieto-occipital  fissure  toward  the  front  of  the 
brain,  and  marked  1  B,  2  B,  3  B,  etc.      Extending  laterally  from 

3  B  along  the  posterior 
border  of  the  central 
sulcus  they  mark  other 
equal  areas,  3  C,  3  D,  3 
E,  etc.  In  front  of  the 
sulcus  is  a  parallel  series 
passing  outward  from  4 

B,  and  marked  4  C,  4  D, 

4  E,  etc.  In  front  of 
these  is  a  series  5  B,  5 

C,  5  D,  etc.,  and  so  on. 
Each  of  these  areas  has 
been  carefully  experi- 
mented upon,  and  the  exact  movements  caused  by  stimulation  of 
each  area  observed  and  compared  with  the  results  of  Ferrier's 
work  upon  the  same  spot.  The  general  outcome  is  that  they 
confirm  Ferrier's  results,  and  make  a  number  of  important  addi- 
tions.     The   most    im- 

portant    addition    per-  1       thu^ 

haps  was  a  determina- 
tion of  the  area  from 
the  muscles  of  the 
trunk.  This  was  found 
to  extend  along  the 
gyrus  marginalis,  which 
was  also  laid  off  in  a 
number  of  equal  areas 
for  purposes  of  stimu- 
lation, as  shown  in  Fig. 
2,  3  A,  4  A,  5  A,  etc. 
The  general  position 
of  the  centres  for  the  movements  of  the  various  muscles  of  the 
body  as  determined  by  them  is  shown  in  Figs.  3  and  4,  the  latter 
representing  the  results  of  stimulation  of  the  gyrus  marginalis. 
The  centre  for  the  muscles  of  the  trunk  is  comparatively  small  and 
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includes  the  areas  5  A  and  6  A  of  the  gyrus  marginalis,  and  5  B 
and  6  B  of  the  upper  frontal  convolution.  The  centre  for  the 
muscles  of  the  leg  is  greater,  comprising  areas  3  A,  4  A  and  part 
of  5  A,  of  the  marginal  convolution,  and  areas  1  B,  2  B,  3  B,  £. 

4  B,  5  B,  and  6  B,  along  the  longitudinal  fissure,  and  2  C  of  the 
superior  parietal  lobe.  The  centre  for  the  arm  is  still  more 
extensive,  comprising  the  ascending  frontal  and  parietal  con- 
volutions (anterior  and  posterior  central  convolutions)  through- 
out most  of  their  extent.  The  head  region  when  stimulated 
causes  movements  of  the  head,  the  eyes,  the  eyebrows  and  the 
ears:  it  lies  in  front  of  the  arm  region.  The  centre  for  the 
facial  muscles  lies  round  the  lower  end  of  the  central  sulcus. 
Schaefer  points  out  that  the  sulci  of  the  cortex  which  separate 
more  or  less  completely  the  different  convolutions  cannot  be 
considered  as  natural  boundaries  for  the  motor  centres.  Even 
the  central  sulcus  does  not  form  such  a  boundary.  Stimulation  of 
the  immediate  regions  on  both  sides  causes  movements  of  the 
same  group  of  muscles.  The  movements  excited  by  stimulation 
of  these  areas  resemble  ordinary  voluntary  movements,  in  that 
they  include,  usually,  the  co-ordinated  activities  of  several  different 
muscles. 

Carbonieri76  contributes  a  clinical  observation  which  gives 
some  information  as  to  the  position  of  the  olfactory  centre.  The 
patient  suffered  from  a  number  of  epileptiform  convulsions  during 
which  he  always  complained  of  a  nauseating  odor  not  perceptible 
to  others.  Post-mortem  examination  revealed  a  tumor  in  the  oc- 
cipito-temporal  and  hippocampal  convolutions, — the  portion  of  the 
brain  in  which  the  olfactory  centre  has  been  placed  by  Ferrier, 
Munk  and  others. 

Hun77  reports  several  cases  of  lesions  of  the  cerebral  hemis- 
pheres which  add  to  the  clinical  evidence  in  support  of  localized 
centres  in  the  brain.  In  one  case  the  patient  showed  a  defect  of 
vision  in  the  lower  left  quadrant  of  each  visual  field.  Post-mortem 
examination  indicated  atrophy  of  the  lower  half  of  the  cuneus.  In 
a  second  case  the  atrophy  included  the  posterior  central,  the  angu- 
lar convolution  and  adjacent  portions  of  the  parietal  lobe  of  the 
left  side.  During  life  the  patient  suffered  from  alexia  and  agraphia, 
but  it  is  worthy  of  note  that  though  the  lesion  was  so  extensive 
there  was  no  impairment  of  vision  or  hearing.     In  a  third  case 
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there  was  an  endothelioma  lying  close  to  the  superior  longitudinal 
fissure,  and  just  behind  the  posterior  central  convolution  of  the 
right  side,  over  the  centre  for  the  leg,  according  to  the  experiments 
of  Schafer  and  Horsley  upon  the  ape.  During  life  the  patient 
suffered  from  periodic  convulsions  of  the  left  side,  beginning  always 
in  the  left  leg. 

The  physiological  functions  of  the  optic  thalami  are  prac- 
tically unknown.  In  spite  of  the  numerous  researches  made  upon 
these  bodies  the  results  have  been  negative  or  contradictory.  Bech- 
terew78  reports  an  extended  series  of  experiments  upon  the  thalami, 
made  upon  different  classes  of  animals,  with  apparently  very  con- 
stant results.  The  conclusions  to  which  his  experiments  lead  him, 
briefly  stated,  are  that  the  thalami  play  an  important  part  in  the 
expression  of  emotions ;  they  are  the  motor  centres  through  which 
the  movements  of  expression  are  innervated,  whether  aroused  by 
involuntary  psychical  impulses,  as  in  disease,  or  reflexly  by  stimula- 
tion of  the  sensory  nerves.  When  the  cerebral  hemispheres  were 
removed,  but  the  thalami  left  intact  the  animal  of  course  could 
make  no  voluntary  movements  of  expression,  though  such  move- 
ments could  be  called  forth  by  reflex  stimulation.  If  the  thalami 
were  removed  along  with  the  cerebral  hemispheres,  movements 
of  expression  could  not  be  obtained,  either  voluntarily  or  reflexly, 
unless  the  most  painful  stimuli  were  used.  Direct  stimulation  of 
the  thalami  caused  movements  of  different  parts  of  the  body,  but 
especially  of  the  face  and  ears,  and  the  utterance  of  various  cries. 
Finally,  in  an  animal  in  which  the  thalami  were  destroyed  without 
injury  to  the  cerebral  hemispheres,  the  power  to  make  voluntary 
movements  was  not  lost,  but  it  seemed  to  be  incapable  of  making 
its  feelings  or  affections  evident  by  the  usual  expressions  of  emo- 
tion; and  when  the  sensory  stimuli  were  not  too  strong  these 
expressions  could  not  be  aroused  reflexly  as  in  the  normal  animal. 

An  extremely  interesting  contribution  to  the  comparative 
physiology  of  the  nervous  system  has  been  made  by  Steiner.™ 
He  finds  that  in  the  bony  fishes  the  cerebrum  may  be  completely 
removed,  and  yet  the  fishes  have  the  power  of  making  the  most 
complicated  voluntary  movements,  can  capture  their  own  food, 
give  indications  of  the  possession  of  a  sense  of  taste,  and  of 
undoubted  evidence  of  the  possession  of  a  visual  sense,  being  able 
to  distinguish  colors,  at  least  reel  and  white.     They  are  able  also 
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to  hold  their  own  in  competition  with  other  uninjured  fishes. 
These  results  have  been  confirmed,  in  part,  at  least  by  Vulpian, 
and  show  plainly  that  these  functions  which  Ave  have  been 
accustomed  to  attribute  without  question  to  the  cerebral  hemis- 
pheres, must  belong  in  the  lower  vertebrates  to  some  portion 
of  the  brain  lying  farther  posterior,  probably  the  mid-brain.  Post- 
mortem dissection  proved  that  the  cerebral  hemispheres  had  been 
completely  removed,  and  no  regeneration  had  taken  place.  It 
must  be  remembered,  however,  in  this  connection  that  the  cerebral 
hemispheres  of  the  teleosts  have  for  a  cortex  a  single  layer  of 
epithelium,  which  can  scarcely  be  regarded  as  nervous  matter, 
This  thin  mantle  or  pallium  of  epithelial  cells  encloses  a  pair 
of  basal  ganglia  corresponding  to  the  corpora  striata,  which 
must  have  been  removed  in  the  experiments  made  by  Steiner, 
though  no  loss  of  function  seems  to  have  resulted  from  their 
removal. 

In  connection  with  the  general  physiology  of  the  central 
nervous  system  the  experiments  of  Lombard80  upon  the  "  knee- 
jerk"  or  "  tendon  reflex"  are  of  unusual  interest.  The  experiments 
were  directed  not  toward  discovering  the  physiological  explanation 
of  this  curious  phenomenon,  but  in  order  to  discover  the  variations 
to  which  it  is  normally  subject.  The  results  obtained  are  of 
direct  value  to  the  physician  who  uses  this  phenomenon  to  aid  his 
diagnosis.  They  are  in  addition  very  suggestive  to  the  physiologist 
as  affording  him  an  insight  into  the  mode  of  action  of  the  central 
nervous  mechanism.  With  the  aid  of  specially  constructed 
apparatus  Lombard  was  able  to  make  his  conditions  constant ;  that 
is,  he  was  able  to  graduate  exactly  the  force  of  the  blow  which 
aroused  the  "  knee-jerk,"  and  moreover  could  register  the  extent 
of  the  movement  of  the  foot.  Perhaps  the  most  interesting  general 
outcome  of  the  experiments  is  the  fact  that  the  "  knee-jerk"  is 
reinforced  by  almost  any  kind  of  activity  of  the  central  nervous 
system,  showing  that  excitation  of  any  portion  of  the  brain  or 
spinal  cord  affects  to  some  extent  the  irritability  of  the  whole 
mechanism.  This  can  be  explained  most  easily  upon  the  suppo- 
sition of  the  irradiation  of  the  stimulus  applied  to  any  one  group 
of  cells  or  nerve  centre  to  the  remaining  centres  of  the  brain  and 
cord.  The  education  of  the  cord  and  brain  has  not  been  so  com- 
plete that  each  stimulus   flows  only  along  the  path  desired:  in 
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many  cases  there  seems  to  be  an  overflow  to  other  centres  of  the 
system.  "Voluntary  movements  and  strong  emotions,  when 
synchronous  with  the  blow  are  found  to  increase  the  movement, 
and  this  is  noticed  even  during  sleep  when  the  dreams  are  vivid. 
Similarly,  sensory  irritations,  even  when  not  strong  enough  to  pro- 
duce Visible  reflex  actions,  may  markedly  reinforce  the  knee-jerk." 
So  general  conditions  which  increase  the  activity  of  the  central 
nervous  system,  such  as  rest,  nourishment,  invigorating  weather, 
and  wakefulness,  increase  the  extent  of  the  jerk ;  while  fatigue, 
hunger,  enervating  weather,  and  sleep,  conditions  which  depress 
the  activity  of  the  central  nervous  system,  diminish  the  extent  of 
the  jerk.  In  accordance  with  this  it  was  found  that  there  is  a  well 
marked,  if  not  perfectly  regular,  diurnal  variation  of  the  knee- 
jerk.  More  curious  still,  it  was  found  that  the  "knee-jerk" 
showed  definite  variations  with  the  thermometric  and  barometric 
changes  of  the  atmosphere.  In  general,  the  jerk  increased  in 
extent  with  the  rise  of  the  barometer  and  decreased  with  the  rise 
of  temperature,  and  vice  versa. 

Semicircular  Caiiah. — In  a  communication  to  the  French 
Academy,  Steiner81  calls  attention  to  some  of  his  experiments  upon 
the  semicircular  canals  of  sharks.  He  states  that  he  was  able  to 
remove  all  the  canals  with  their  ampullae  from  the  internal  ear  of 
the  shark  without  causing  any  noticeable  disturbances  in  the 
movements  of  the  animal.  These  experiments  are  the  more  inter- 
esting as  they  confirm  the  results  obtained  by  Sewall  in  an  exactly 
similar  series  of  experiments  made  upon  the  same  animal,— experi- 
ments which  were  published  several  years  ago,  though  Steiner 
makes  no  mention  of  them.  Sewall  found  also  in  the  shark  that 
disturbances  of  equilibrium  were  apparent  only  when  the  utriculus 
or  sacculus  of  the  animal  was  injured.  Though  even  in  this  case 
the  more  neatly  the  operation  was  performed  the  less  disturbance 
of  equilibrium  followed.  The  gross  anatomy  and  histology  of  the 
semicircular  canals  of  the  shark  are  practically  identical  with  those 
of  man,  and  it  is  fair  to  assume  that  the  organ  has  the  same 
function  in  both  cases.  Since,  according  to  the  view  of  Delage,  the 
semicircular  canals  are  excited  only  by  rotatory  movements  of  the 
head,  it  may  be  supposed  that  in  the  shark,  where  this  sort  of 
movement  is  from  the  anatomy  of  the  animal  less  prominent,  the 
semicircular  canals  play  a  less  important  role  in  the  maintenance 
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of  equilibrium,  and  that,  therefore,  the  results  arising  from  their 
injury  might  escape  notice. 

Very  interesting  in  this  connection  are  the  recent  experiments 
of  Ewald.82  This  writer  points  out  that  on  the  supposition  that 
the  semicircular  canals  have  the  same  function  with  regard  to 
body  equilibrium  in  different  animals  we  should  expect  different 
results  to  follow  from  their  injury,  inasmuch  as  the  static  conditions 
under  which  these  animals  exist  are  quite  different.  Experiments 
have  shown  that  lesions  of  the  canals  have  no  perceptible  effect 
upon  fishes,  a  greater  effect  upon  mammals,  and  the  greatest  effect 
upon  birds.  This  condition  was  borne  in  mind  in  a  number  of 
comparative  experiments  upon  different  birds,  made  by  Ewald. 
His  operations  were  performed  with  the  greatest  care.  In  all  cases 
the  same  canal— the  external  upon  each  side — was  laid  bare,  a 
hole  bored  into  it,  and  through  this  hole  the  membranous  canal 
was  cut  by  means  of  a  special  instrument.  The  results  of  this 
operation  can  be  seen  from  the  following  table: — 


Disturbance. 

Plying. 

Springing. 

Hopping. 

Walking. 

Swimming. 

Standing. 

Very  strong    . 
Strong  .... 

Medium    .   .  j 

Swallow. 

Sparrow. 

Pigeon. 

Crow. 

Hen. 
Goose. 

Crow. 
Sparrow. 

Crow. 
Sparrow. 

C  Crow. 
<  Pigeon. 

Weak 

(Ken. 
Goose. 

None     .... 

Goose. 

'Crow. 
Hen. 
Sparrow 
Pigeon. 

.Goose. 

A  study  of  this  table  shows  that,  for  any  kind  of  movement, 
e.g.,  flying,  the  disturbance  caused  in  any  bird  is  greater  the  more 
skillful  and  specialized  this  kind  of  movement  is  in  this  bird.  The 
generalization  to  be  derived  from  these  experiments  is  that  the 
disturbance  in  birds  is  greater  the  more  difficult  it  is  for  the  bird 
in  the  given  form  of  movement  to  maintain  its  equilibrium,  and 
the  more  complicated  the  coordination  of  muscular  movements 
necessary  to  this  end.  This  generalization  may  be  extended  to  all 
classes  of  animals,  and  affords  an  explanation  of  the  different 
degrees  of  disturbances  produced  by  lesions  of  the  canals  which 
have  been  observed  in  different  animals.     A  dog,  for  instance,  sup- 
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ported  upon  four  feet  will  show  fewer  disturbances  than  a  bird 
with  only  two  points  of  support,  and  so  on.  The  experiments  of 
Ewald  at  first  sight  seem  to  support  the  theory  of  Goltz,  Brown, 
and  others,  that  the  semicircular  canals  are  static  sense  organs  for 
the  preservation  of  body  equilibrium. 

SPECIAL    SENSES. 

It  is  generally  believed  that  ordinary  afferent  or  efferent  im- 
pulses may  irradiate  in  the  nerve  centres.  Urbantschitsch83  reports 
a  number  of  observations  upon  the  special  senses  which  can  be 
understood  most  easily  by  supposing  that  with  this  kind  of  sensory 
impulses  also  irradiation  may  take  place.  Auditory  sensations, 
according  to  Urbantschitsch,  are  increased  by  light  and  diminished 
by  darkness.  Indeed,  red  and  green  light  were  found  to  increase 
the  acuteness  of  hearing,  while  blue  and  yellow  light  dulled  the 
acuteness.  Musical  tones  were  raised  or  lowered  in  pitch  accord- 
ing to  the  color  of  the  light  falling  into  the  eye.  So  taste,  smell, 
touch,  and  temperature  sensations  were  altered  by  simultaneous 
stimulation  of  the  retina  by  different  colored  lights.  The  author 
concludes  in  fact  that  stimulation  of  any  organ  of  special  sense 
influences  physiologically  all  the  other  special  senses.  He  states 
also  that  subjective  color  sensations  may  be  aroused  by  stimulation 
of  the  organs  of  the  other  special  senses.  In  most  of  the  men  he 
experimented  upon,  subjective  colors  were  seen  upon  looking  at  a 
white  sheet  of  paper  after  the  auditory,  gustatory,  olfactory  or 
tactile  organs  had  been  stimulated. 

Gelle84  points  out  in  the  anatomy  of  the  cochlea  a  mechanism 
which  he  thinks  is  of  importance  in  the  reception  of  sound  waves. 
The  cochlea  may  be  considered  as  composed  of  two  cones, — the 
scala  vestibuh  and  the  scala  tympani,  united  at  their  apices  by 
the  helicotremma.  Gelle  studied  the  physical  properties  of  a 
model  constructed  on  this  principle  with  regard  to  its  advantages 
in  receiving  sound  waves.  He  demonstrated  that  the  intensity  of 
the  sound  waves  was  increased  in  the  first  cone  which  received  the 
waves,  but  suffered  a  strong  diminution  in  passing  through  the 
narrow  opening  into  the  second  cone.  Accordingly  the  author 
supposes  that  in  the  structure  of  the  cochlea  we  have  a  mechanism 
for  intensifying  the  vibrations  in  the  scala  vestibuli,  in  which  the 
membranous  cochlea  lies,  and  for  diminishing  the  vibrations  after 
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they  have  passed  through  the  helicotremma  into  the  scala  tympani. 
In  this  way  the  function  of  the  cochlea  in  perceiving  the  quality 
of  musical  sounds  is  aided,  since  the  component  vibrations  of  each 
tone  are  intensified. 

Howell  and  Kastle85  report  a  number  of  experiments  upon  a 
derivative  of  benzine,  namely,  para-brom-benzoic-sulphinide, — 
which  fortunately  exhibits  the  curious  property  of  giving  a  sweet 
taste  when  placed  upon  the  tip  and  the  borders  of  the  anterior 
half  of  the  tongue,  and  an  intensely  bitter  taste  when  placed  upon 
the  root  of  the  tongue,  that  is,  in  the  neighborhood  of  the  circum- 
vallate  papillae,  or  along  the  borders  of  the  posterior  half  of  the 
tongue.  That  a  chemically  pure  substance  can  arouse  different 
taste  sensations  upon  different  parts  of  the  tongue  is  substantial 
evidence  in  favor  of  the  doctrine  of  the  specific  energy  of  the 
nerves  of  taste,  that  is,  that  the  primary  taste  sensations  are 
mediated  each  by  its  own  set  of  nerve  fibres,  and  each  gustatory 
fibre  when  stimulated  if  it  responds  at  all,  gives  a  taste  sensation 
of  only  one  kind.  The  evidence  in  this  case  is  more  acceptable 
since  the  two  tastes  produced  by  the  sulphinide,  sweet  and  bitter, 
are  the  two  which  are  admitted  on  all  sides  to  be  primary  taste 
sensations. 

THYROID   BODIES. 

The  function  of  these  curious  structures  is  almost  entirely  un- 
known. Several  series  of  experiments  made  upon  them,  mainly  in 
the  direction  of  excision  of  one  or  both  of  the  bodies,  and  obser- 
vation of  the  resulting  phenomena,  have  led  to  very  uniform  re- 
sults, but  the  interpretation  of  these  results  is  not  at  present  pos- 
sible. Ewald86  has  been  working  at  the  subject  during  the  past 
year.  His  results  are  very  interesting,  but  difficult  to  explain.  His 
experiments  were  made  upon  dogs.  In  these  animals  the  isthmus 
of  the  thyroids  is  wanting,  the  two  thyroids  being  entirely  inde- 
pendent of  each  other.  Extirpation  of  both  thyroids  is  followed 
by  disturbances,  ending  in  death,  which  have  been  carefully  de- 
scribed before  by  Schiff.  According  to  Ewald,  the  most  marked 
effect  is  periodic  tetanic  contractions  of  the  temporal  muscles,  and 
also  the  muscles  of  the  shoulders.  The  muscles  of  the  tongue  show 
peculiar  vermiform  or  fibrillar  contractions,  and  the  animal  gives 
off  a  disagreeable  odor  in  his  expired  air.  The  general  behavior 
of  the  animal  is  very  striking.    Usually  it  falls  into  a  condition 
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of  apathy  of  an  almost  hypnotic  character,  cannot  be  forced 
or  coaxed  to  make  the  quick,  lively  movements  of  normal  dogs, 
and  when  placed  in  uncomfortable  positions  will  remain  there  for 
some  time.  From  this  condition  he  can  be  aroused  temporarily 
by  making  him  run  briskly  for  some  distance.  The  recovery, 
however,  is  very  brief:  the  animal  soon  sinks  back  into  his  previous 
condition  of  lethargy.  Schiff  found  that  if  an  interval  of  25  to 
35  days  was  allowed  between  the  extirpation  of  the  bodies  of  the 
two  sides,  the  animal  might  survive  the  operation.  He  further 
states  that  if  the  two  thyroids  of  one  dog  were  transplanted  to  the 
abdominal  cavity  of  a  second  dog,  then  the  thyroids  properly 
belonging  to  the  second  dog  could  be  extirpated  without  causing 
death.  From  these  and  other  facts  he  concluded  that  the  thyroids 
manufacture  a  material  which  is  necessary  to  the  nourishment  of 
the  central  nervous  system ;  but  that  this  material  may  be  formed 
in  other  organs  of  the  body,  provided  these  organs  are  given  time 
to  assume  their  new  function.  With  regard  to  the  first  of  the  two 
statements  quoted  from  SchifF,  Ewald's  experiments  gave  a  contrary 
result.  In  one  case  39  days  and  in  another  50  days  were  allowed 
to  intervene  between  the  removal  of  the  two  thyroids,  but  in  each 
case  death  followed  the  operation.  One  very  interesting  result 
obtained  by  Ewald  was,  that  if  an  extract  of  the  thyroids  was  made 
and  then  injected  subcutaneously  into  another  dog,  frequently  this 
second  dog  showed  the  same  condition  of  apathy  exhibited  by  dogs 
from  which  the  bodies  were  removed.  The  condition  came  on  in 
about  3  hours  after  the  injection  and  soon  passed  away.  Ewald 
concludes  like  Schiff  that  something  is  contained  in  the  thyroids 
which  is  of  essential  importance  to  the  central  nervous  system ;  but 
whether  it  is  something  secreted  by  the  gland,  or,  more  probably, 
something  formed  in  other  parts  of  the  body  which  is  worked  over 
and  altered  by  the  gland,  remains  undecided. 

Similar  experiments  upon  the  extirpation  of  these  bodies  by 
Rogowitsch87  gave  him  about  the  same  results :  the  animals  soon 
died  with  peculiar  muscular  cramps.  Examination  of  the  blood 
showed  no  change  in  the  number  of  the  corpuscles  or  in  the  ratio 
of  white  to  the  red  corpuscles.  In  one  animal  the  spleen  was  first 
removed  and  afterward  the  two  thyroids,  but  the  animal  died  as  in 
removal  of  the  thyroids  alone.  The  thyroids,  according  to  these 
results,  seem  to  have  no  connection  with  the  manufacture  or  de- 
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struction  of  red  corpuscles,  and  no  compensatory  function  with 
reference  to  the  spleen.  Transfusion  of  the  blood  of  a  dog  in 
whom  the  thyroids  had  been  removed  into  the  vessels  of  another 
dog  had  no  particular  effect  upon  the  latter.  In  one  respect  the 
author  thinks  that  he  has  made  an  actual  addition  to  our  knowl- 
edge of  this  body.  He  finds  that  extirpation  is  followed  by 
encephalomyelitis  parenchymatosa  subacuta.  This  manifests  itself 
as  a  strong  infiltration  of  the  nervous  tissue  with  round  cells, 
granular  cells,  etc.,  in  a  swelling  of  the  axis-cylinders,  nerve  cells 
and  the  protoplasmic  processes  from  them,  and  in  a  change  of,  and 
finally  complete  disappearance  of  nerve  cells  in  many  parts  of  the 
brain.  like  Ewald,  he  concludes  that  the  peculiar  function  of 
the  thyroids  is  to  remove  from  the  body  certain,  as  yet  unknown, 
products  which  are  injurious  to  the  central  nervous  system. 
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GROWTH  AND  AGE. 

By  CHARLES  S.  MINOT,  M.D., 

BOSTON. 


Our  subject  may  be  divided  as  follows :  (1)  growth  of  the 
tissues ;  (2)  growth  of  organs ;  (3)  growth  of  animals,  including 
man ;  (4)  diseases  of  growth ;  (5)  longevity ;  (6)  senility.  The 
progress  of  knowledge  has  been  very  slight  during  the  past  year 
in  all  divisions  of  the  subject  of  growth.  The  meagre  attention 
paid  to  this  branch  of  biology  is  somewhat  difficult  to  explain,  but 
it  itself  explains  the  shortness  of  this  chapter. 

GROWTH   OF  TISSUES. 

Merk1  has  published  a  further  elaboration  of  his  previous 
observations2  on  the  growth  of  the  central  nervous  system  in  the 
embryo.  Altmann,  in  1881,  first  pointed  out  that  the  figures  of 
nuclear  division  in  parts  of  the  central  nervous  system  of  the 
embryo  are  found  next  the  central  canal,  and  that  therefore  the 
pericentral  stratum  is  the  growing  layer.  These  observations 
have  since  been  confirmed  and  extended  by  UskofF,3  Rauber4  and 
Merk.2  In  his  last  paper,1  Merk  points  out  that  there  is  much 
greater  variety  in  the  distribution  of  karyokinetic  figures  in  the 
medullary  canal  than  appeared  from  previous  researches,  and  that 
each  region  has  its  characteristics.  Thus  in  the  retina  the  growing 
layer  is  external  or  next  the  mesoderm ;  in  the  corpus  striatum  and 
thalamus  opticus  the  proliferation  takes  place  through  the  whole 
thickness  of  the  wall,  etc.  Special  stress  is  laid  upon  the  differ- 
ence between  cell  multiplication,  which  does  not  necessarily  mean 
synchronous  increase  of  substance,  and  cell  growth,  which  does 
mean  increase  of  substance.  The  growth  of  the  nervous  system 
depends  chiefly  on  the  enlargement  of  the  cells,  as  Eichhorst5  and 
Boll6  maintained  long  ago,  and  it  is  incorrect  to  follow  the  custom 
of  using  the  terms  proliferation  and  growth  as  synonymous. 

As  regards  the  growth  of  nerves,  there  has  been  an  important 
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step  forward  in  the  final  and  definite  settlement  of  the  fact  that 
the  nerves  grow  forth  from  the  ganglion.  Hensen7  has  suggested 
that  the  nerve  fibres  have  from  the  start  their  permanent  connec- 
tions, and  that  as  the  cells  of  the  embryo  divide  and  move  apart, 
the  nerve  fibres  divide  and  lengthen  out.  Altmann,8  however,  has 
since  shown  that  the  fibres  seen  in  the  middle  germ  layer,  meso- 
derm, are  not  nervous,  but  merely  processes  of  the  mesodermal  or 
embryonic  connective  tissue  cells.  Kolliker,9  too,  pointed  out  that 
in  the  tail  of  the  tadpole  the  number  of  nerve  fibres  and  of  the 
branches  and  anastomoses  thereof,  increases  with  the  age  of  the 
animal,  being  at  first  very  few  in  number, — so  few  that  it  is  evident 
that  the  innervation  of  most  parts  must  be  developed  later,  there 
not  being  at  first  branches  enough  to  supply  all  the  terminal  organs, 
which  are  ultimately  furnished  with  nerves.  During  the  past  year, 
W.  His,  in  a  series  of  important  memoirs,10  has  shown  that  the 
spinal  and  cerebral  nerves  grow  forth  from  the  main  or  central 
parts  as  massive  trunks  with  abrupt  ends.  Each  nerve  grows  in  a 
straight  line  until  it  meets  an  obstacle,  by  which  it  is  deflected  or 
divided.  The  nerve  or  its  branches,  as  the  case  may  be,  then  grows 
on  in  new  directions,  but  still  as  straight  as  before  until  another 
obstacle  is  encountered.  Usually  the  obstacles  such  as  a  cavity, 
or  condensed  tissue  (e.g.,  cartilage  producing),  cause  the  nerve  to 
fork.  Thus  the  olfactory  nerve  grows  straight  down  until  it 
strikes  the  nasal  cavity,  when  it  divides,  one  branch  going  on  the 
median  and  the  other  on  the  lateral  side  of  the  cavity. 

The  peculiarity  of  the  nerves  of  growing  in  straight  lines 
accounts  in  part  for  the  distribution  of  the  nerves  in  the  amniota, 
the  embryos  of  which  are  coiled  up.  The  paths  of  the  nerves,  as 
they  leave  the  medullary  canal,  are  not  parallel  but  convergent. 
Thus  it  is  that  the  distal  ends  of  the  trigeminus  and  facial  nerves 
approach  one  another  in  the  early  stages  of  human  development, 
and  ultimately  in  part  cross  one  another's  paths.  When  the 
connection  of  the  nerve  with  its  terminal  organs  is  once  established 
it  is  permanently  maintained,  so  that  when  development  progresses 
and  the  embryonic  disposition  of  parts  is  shifted,  the  course  of 
nerves  becomes  irregular;  but  the  connections  themselves  are 
originally  established  as  the  result  of  the  growth  of  the  nerves  in 
straight  lines. 

Samuel11  has  studied  the  influence  of  the  circulation  on  the 
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growth  of  tissues.  When  the  large  wing  feathers  of  pigeons  are 
pulled  out,  new  ones  grow  in  their  stead.  If  the  veins  of  the  wing 
are  tied,  there  follows  stasis ;  if  the  new  feathers  are  not  started, 
their  development  is  impeded ;  but  if  their  growth  has  already 
begun,  there  is  no  essential  change  in  the  rate  of  growth.  If  all 
the  arteries  are  tied,  growth  stops  entirely,  of  course.  If  one  is 
tied,  then  the  growth  is  greatly  delayed,  and  the  new  feather 
dwarfed,  unless,  indeed,  the  growth  is  nearly  completed,  when  the 
artificial  anaemia  produces  little  effect.  On  the  other  hand,  if  the 
vessels  are  kept  dilated  (by  cutting  the  nerves  of  the  wing),  there 
is  hypertrophy.  In  all  these  disturbances  the  healthy  side  takes 
part,  though  in  a  less  degree, — just  the  opposite  of  what  occurs 
with  the  kidneys,  lesions  of  one  of  which  causes  the  hypertrophy 
of  the*  other.  Samuel's  experiments  also  indicate  that  disturbances 
of  the  circulation  affect  most  readily  the  initiation  of  growth, 
— awakening  of  the  histogenetic  energy,  as  Samuel  calls  it, — 
next  the  processes  of  growth,  and  least  readily  the  nutrition  of 
completely  developed  parts.  These  suggestions  open  a  wide 
perspective. 

Fischer  has  published  his  memoir  on  the  tendency  of  tissues 
to  spiral  growths.  He  attempts  to  demonstrate  more  thoroughly 
the  doctrine,  which  he  advanced  some  time  ago,  that  all  organs 
during  their  growth,  assume  a  spiral  shape,  and  that  the  spiral 
curves  take  a  definite  direction  right  or  left,  according  to  their 
anatomical  relations  to  the  central  axis.  As  illustrations  of  spiral 
growth,  he  directs  attention  to  the  structure  of  the  umbilical  cord, 
the  heart,  the  long  bones,  the  bladder  and  the  nerves ;  also  to  the 
segmenting  ovum,  and  to  the  protoplasm  in  the  individual  cell. 

Landsberger12  followed  the  growth  of  104  school-children, 
Germans  and  Poles,  at  Posen  during  the  school  years,  6-12, 
making  twenty-five  measurements  on  each  child,  once  a  year,  but 
omitting  the  weight.  During  this  period  the  spread  of  the  arms 
remains  approximately  equal  to  the  stature.  While  the  body 
increases  from  birth  to  maturity  3£  to  3|  times  in  stature,  the  leg 
increases  during  the  same  period  4|  times  in  length :  this  relative 
excess  of  increase  of  the  leg  depends  chiefly  on  the  elongation 
of  the  thigh.  The  circumference  of  the  body  at  the  navel  makes 
a  diminishing  fraction  of  the  stature, — 0.489  at  6  years,  0.434  at 
13  years.     The  head  grows  in  all  its  measures  much  slower  than 
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the  body.  From  the  6th  to  13th  year  the  transverse  diameter  of 
the  skull  changes  only  from  14.5  to  14.6  cm.,  and  may  be  said, 
therefore,  not  to  change  at  all.  Nor  does  the  distance  from  chin 
to  bregma  change  much;  but  on  the  other  hand  the  distance  from 
the  chin  to  the  line  of  hair  on  the  forehead,  i.  e.,  the  height  of  the 
face,  increases  more  than  any  other  cephalic  dimension,  viz.,  from 
13.5  cm.  at  six  to  15.0  at  12  years.  There  are  many  other  details. 
The  section  on  the  stature  contains  some  criticisms  on  Bowditch, 
which  are  not  valuable.  Mailing  Hansen's  work13  contains  the 
results  of  painstaking  investigations.  Cordeiro's  paper14  brings 
nothing  new,  either  of  observation  or  conclusion. 

DISEASES  OF  GROWTH. 

The  diseases  of  growth  may  be  classed  under  two  heads,  (1) 
actual  deformities  of  growth;  (2)  symptomatic  functional  dis- 
turbances. 

Deformities  have  been  studied  as  yet  very  insufficiently,  even 
those  which  fall  within  the  province  of  the  orthopaedic  surgeon. 
Nicalodoni16  refers  to  a  number  of  cases.  In  one,  a  child 
of  11  years,  the  ulna  on  one  side  was  6  cm.  short,  evidently  the 
author  states,  on  account  of  a  separation  of  the  ulnar  epiphysis  in 
the  fifth  year.  Other  cases  are  given,  all  of  which  indicate  that 
interference  with  epiphyseal  growth  is  not  an  unusual  cause  of 
deformity. 

In  regard  to  symptomatic  maladies,  Dauchez's  paper16  is 
important,  and  has  been  summarized  as  follows:17  the  condition 
which  is  commonly  recognized  in  connection  with  accidents 
occurring  during  the  period  of  rapid  development,  is  an  excessive 
development  of  the  tissues,  particularly  the  osseous  tissues.  This 
development  is  sometimes  so  rapid  that  there  may  be  an  increase 
of  height  of  three  to  ten  centimetres  within  a  few  weeks,  and 
a  tendency  to  ostitis,  varying  between  simple  pain  and  actual 
epiphyseal  ostitis,  at  the  femoral  radial  or  humeral  epiphysis, 
or  even  osteomyelitis  in  those  who  have  reached  adolescence. 

Two  symptomatic  types  of  these  conditions  have  been 
observed: — (1)  the  painful  type,  with  headache,  epiphyseal  pains 
or  neuralgia ;  (2)  the  febrile  type,  with  remittent  fever,  which  may 
be  either  acute  or  chronic  in  its  course,  and  is  always  complicated 
by  periods  of  pain.     Such  symptoms,  when  carefully  followed  up, 


Digitized  by  LiOOQ IC 


!S255£r|  GROWTH  AND  AGE.  363 

are  likely  to  lead  to  the  discovery  of  epiphyseal  exostoses,  whether 
femoral,  tibial  or  peroneal,  or  cardiac  hypertrophy  without  valvular 
lesion, — the  disorder  being  neither  rheumatic,  syphilitic,  nor 
paludal  in  character.  Several  cases  are  quoted  in  which  more  or 
less  of  the  conditions  referred  to  were  discovered  and  could  be 
regarded  only  as  lesions  associated  with  rapid  growth.  From 
these  cases  it  is  also  concluded  that  the  maximum  frequency  of 
these  lesions  is  between  the  ages  of  11  and  15,  that  is  at  the  period  , 
of  puberty;  that  the  attacks  of  pain  may  be  accompanied  by 
irregular  paroxysms  of  remittent  fever  or  by  paroxysms  of  intense* 
fever,  headache,  delirium,  and  general  symptoms  necessitating 
a  careful  examination  of  the  joints  or  the  viscera,  and  that  the 
morbid  condition  may  continue  six  months  to  four  years.  In  the 
table  of  cases  narrated  the  cause  of  the  extraordinary  growth 
was,  in  almost  all  of  them,  violent  exercise.  The  type  of  the 
morbid  condition  was  the  painful  rather  than  the  febrile. 

LONGEVITY. 

The  past  year  has  brought  the  usual  supply  of  essays  to 
prove  that  hygienic  measures  and  good  hereditary  constitutions  are 
favorable  to  longevity,  and  the  usual  supply  of  stories  of  extreme 
longevity.  It  need  hardly  be  said  that  these  publications  have 
added  nothing  valuable  to  our  knowledge. 

SENILITY. 

Professor  Humphrey's  papers  on  old  age  are  thoroughly 
valuable.  The  first18  continues  the  account  of  the  post-mortem 
examinations  of  centenarians.  One  of  the  most  interesting  features 
in  advancing  age  is  the  lessening  size  and  weight  of  the  cell- 
multiplying  and  blood-producing  organs,  the  spleen,  the  lymphatic 
glands  and  Beyer's  glands  coincidently  with  the  lessening  of  the 
nutritive  activity  and  therefore  of  the  demand  upon  the  blood 
factors.  The  thymus  gland  fades  soon ;  its  special  contribution, 
whatever  it  be,  to  the  blood-compound  ceasing,  it  may  be  inferred, 
to  be  required  a  few  years  after  birth.  The  lymphatic  glands  are 
large  in  youth,  and  are  easily  caused  to  inflame,  to  enlarge  unduly, 
and  to  take  on  other  morbid  conditions.  As  age  advances  they 
become  functionally  and  pathologically  less  active,  and  are  at  their 
mininum  in  the  centenarian.      The  brain  was   found  shrunken, 
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with  widened  cerebral  fissures.  This  shrinking  of  the  brain, — 
common  in  old  people  and  observed  also  in  persons  wasted  by  long 
illnesses,  in  habitual  drinkers  and  some  others, — is  to  be  associated 
with  the  inability  to  maintain  active  and  strong  bodily  and  mental 
exertion,  which,  as  our  tables  show,  is  commonly  first  manifested 
by  fatigue,  by  weakening  of  memory  for  recent  events,  and  is 
further  manifested  by  impairment  of  control  over  emotions,  thoughts 
and  impulses,  as  well  as  over  bodily  movements,  and  may  go  on  to 
complete  imbecility,  with  or  without  tremor  or  loss  of  muscular 
power, — the  latter  being  usually  first  observed  with  regard  to  the 
urinary  bladder.  The  thoracic  viscera,  heart  and  lungs,  unlike 
the  cerebral  and  abdominal  viscera,  show  an  increase  in  weight  in 
old  persons. 

In  another  paper19  Humphrey  reports  on  the  maladies  of  old 
people.  His  remarks  are  based  upon  the  analysis  derived  from 
the  accounts  of  824  persons,  which  were  given  with  few  exceptions 
by  medical  men,  and  which  were  in  reply  to  the  inquiries  of  the 
Collective  Investigation  Committee  of  the  British  Medical  Asso- 
ciation. Of  these  824  persons,  there  were  340  males  and  282 
females  between  80  and  90,  and  92  males  and  110  females 
between  90  and  100. 

It  may  be  first  observed  that,  with  regard  to  Diseases  and 
Failures  of  Particular  Organs^  the  immunities  were  in  favor  of 
the  women,  amounting  to  55  per  cent,  as  compared  with  35  per 
cent,  in  the  case  of  the  men.  The  affection  of  the  urinary  organs 
especially  preponderate,  as  we  might  expect,  in  the  men.  They 
are,  indeed,  more  than  twice  as  frequent  in  the  men  as  in  the 
women,  amounting  to  42  per  cent.,  whereas  in  the  women  they 
were  only  20  per  cent.  In  the  women,  brain  affections  are  more 
frequent  than  in  the  men,  being  16  per  cent,  to  7  per  cent.  But 
the  failures  in  the  heart  and  in  the  lungs  are  about  equal  in  the 
two  sexes.  It  is  worthy  of  note  that  85  per  cent,  of  the  whole 
number  are  reported  to  be  free  from  any  evidence  of  rheumatic 
affections  of  the  hands. 

Of  the  various  maladies,  bronchitis  is  the  dominating  one, 
and,  superadded  to  debility,  it  is  oftener  than  any  other  assigned 
as  the  cause  of  death.  It  is,  indeed,  including  the  common  winter 
cough,  a  very  frequent  malady  in  the  British  climate  at  all  times 
of  life.     With  regard  to  the  heart  we  do  not  get  much  evidence 
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of  disease.  Some  irregularity  or  intermission  of  pulse  was  noted 
in  about  a  fifth  of  the  cases  observed.  A  knotty  condition  of  the 
arteries,  indicative  probably  of  calcareous  degeneration,  is  reported 
in  12  per  cent.  The  brain  affections,  and  the  recoveries  from 
them  in  old  people,  are  among  the  most  remarkable  of  their 
maladies.  We  are  all  familiar  with  the  fact  that  passing  attacks  of 
unconsciousness,  whether  they  depend  upon  temporary  congestion 
or  mere  suspension  of  cerebral  activity,  or  other  cause,  are  by 
no  means  uncommon,  and  leave  often  no  permanent  diminution 
of  mental  power.  The  impairment  or  loss  of  motor  power  in 
some  part,  as  a  limb,  is  of  course  a  serious  addition,  inasmuch  as 
it  commonly  indicates  a  lesion  or  decided  failure  in  some  locality 
of  the  brain, — probably  of  the  same  nature  as  we  find  in 
similar  attacks  in  less  advanced  age ;  and  a  paralytic  seizure  not 
infrequently  ends  the  long  but  not  necessarily  strange  or  eventful 
history.  While  considering  this  point  we  do  not  forget  that  in  the . 
aged  person  the  brain  is  gradually  and  progressively  shrinking,  and 
the  interspace  between  it  and  the  skull  caused  by  this  shrinkage  is 
being  filled  by  fluid  effusion  in  the  subarachnoid  or  pia-mater 
tissue.  In  only  11  out  of  340  returns  of  men  between  80  and  90, 
and  in  only  1  of  the  92  returns  between  90  and  100,  is  prostatic 
disease  said  to  have  existed ;  52  were  troubled  with  rheumatism  in 
some  of  its  many  forms,  which  include  pains  in  the  limbs,  aching 
in  the  bones,  etc.,  for  which  we  suppose  a  remedy  is  not  very  easily 
to  be  found.  The  severe  forms  of  malignant  disease  are  rare. 
One  man,  above  80,  had  rapidly  advancing  sarcoma  of  the 
shoulder;  5  women,  between  80  and  90,  had  cancer  of  the  breast; 
5  men  and  1  woman  had  epithelioma ;  and  1  man  and  1  woman 
had  rodent  ulcer.  None  of  these  maladies  are  mentioned  in  the 
men  or  women  above  90. 

In  4  per  cent,  only  is  the  digestion  said  to  have  been  bad.  In 
71  per  cent,  it  is  reported  as  good  and  in  the  remainder  moderate. 
Very  few  were  troubled  with  constipation.  In  62  per  cent,  the 
appetite  is  reported  to  be  good ;  and  by  far  the  greatest  number 
are  stated  to  be  good  sleepers.  Instances  confirmatory  of  the 
inference  as  to  the  reparative  powers  of  the  aged  after  fracture, 
wounds  and  ulcers,  which  were  based  upon  the  returns  furnished 
in  reply  to  Collective  Investigation  inquiries,  and  which  have  been 
already  published,  are  constantly  being  confirmed.     What  is  even 
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more  remarkable  than  the  healing  power  of  the  aged  after  local 
lesions,  are  the  reparative  powers  evinced  by  them  after  illnesses, 
as  shown  by  numerous  examples  of  those  between  80  and  100, 
and  also  by  some  of  the  centenarians  which  have  been  already 
published. 
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DETROIT. 


The  ever  increasing  importance  of  the  microscope  as  an  aid  to 
diagnosis  in  all  departments  of  medicine  and  surgery,  renders  it 
imperative  that  the  physician  should,  in  a  measure,  keep  himself 
informed  in  regard  to  the  progress  made  in  this  branch  of  science, 
and,  to  as  great  extent  as  possible,  familiarize  himself  with  the 
latest  and  most  approved  instruments  and  accessories,  the  improved 
methods  of  work,  and  the  most  useful  micro-reagents  for  hardening, 
staining,  and  differentiating  tissues  which  he  is  likely  to  be  called 
upon  to  subject  to  microscopical  examination. 

Every  one  who  uses  a  microscope  not  infrequently  encounters 
the  phrase  "  tube-length,"  and  the  query  arises,  what  is  meant  by 
"tube-length?"  In  the  minds  of  most,  if  not  all  microscopists, 
this  has  been  a  vague,  undefined  something  having  reference  to  the 
tube  of  the  instrument.  In  order  to  satisfy  himself  as  to  what  the 
makers  understood  by  the  term,  Prof.  Gage,  of  Cornell  University, 
obtained  the  exact  measurements  of  the  parts  included  in  "  tube- 
length,"  from  the  leading  manufacturers  of  the  world,  and  found 
that  they  varied  from  146  to  254  mm.1  For  the  benefit  of  those 
who  use  the  microscope,  it  is  desirable  that  some  standard  be 
adopted  by  all  instrument  makers  and  that  this  should  be  about 
160  mm.  There  should  also  be  a  common  understanding  as  to 
the  parts  included  in  the  tube-length. 

Another  important  proposition  discussed  by  Gage2  is  the 
thickness  of  cover-glass  for  which  unadjustable  objectives  are  cor- 
rected. The  thickness  of  the  cover-glass,  as  well  as  "  tube-length," 
have  an  important  influence  on  the  perfection  of  the  microscopic 
image,  and  where  there  is  no  correction  collar,  it  is  essential  that 
the  thickness  of  the  cover-glass,  for  which  a  given  objective  is  cor- 
rected, should  be  known  to  the  microscopist,  in  order  that  he  may 
use,  in  mounting  his  objects,  covers  of  known  thickness.     The 
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thickness  of  the  glass  is  easily  determined  by  Zeiss'  "  cover-glass 
measure,"  or  the  micrometer  gauge,  made  by  the  Providence 
Tool  Co. 

An  almost  indispensable  accessory  to  the  modern  microscope, 
is  the  substage  condenser.3  This  has  existed  in  some  form  or  other 
for  a  period  of  years,  but  was  not  brought  to  any  thing  like  perfec- 
tion until  Prof.  Abbe  invented  the  apparatus  which  now  goes  by 
his  name.  Recently,  however,  the  Bausch  &  Lomb  Optical  Co., 
have  brought  out  an  instrument  of  this  kind,  which  is  simple  in 
construction  and  yet  supplies  all  the  needful  condensation  and 
modification  of  light  rays. 

The  necessity  of  a  constant  temperature  apparatus  in  which 
the  heat  can  be  produced  by  other  means  than  illuminating  gas, 
has  long  been  felt.  Such  an  apparatus  is  absolutely  essential  to 
successful  interstitial  embedding  in  paraffin.  For  this  purpose 
Borden4  has  devised  a  very  ingenious  and  useful  electrical  apparatus, 
which  is  simple  in  construction  and  not  liable  to  get  out  of  order. 
The  battery  used  is  the  ordinary  gravity  battery  used  in  tele- 
graphy.    Three  cells  are  used. 

Of  the  many  section  cutters  which  have  sprung  into  exists 
ence,  two  only  may  be  mentioned, — although  all  the  others  are 
serviceable  instruments.  The  first  of  these  to  which  reference 
is  made  is  the  New  Model  Hand  Microtome,  manufactured  by 
J.  W.  Queen  &  Co.  The  advantages  possessed  by  this  micro- 
tome are  that  it  can  be  used  either  for  embedding  specimens 
for  section  cutting,  or  as  in  the  case  of  most  vegetable  and 
many  firm  tissues,  securely  clamping  them.  When  it  is  desired 
to  imbed,  the  clamp  is  lowered  by  the  screw,  and  the  cap  fitted  in 
to  protect  it  from  the  embedding  material.  The  clamp  will  be 
found  to  be  very  effective,  grasping  the  specimen  evenly  and  firmly. 
The  stage  is  of  darkened  glass,  and  the  metal  portions  of  brass 
finish.  A  micrometer  screw  is  attached,  thus  allowing  one  to  obtain 
sections  of  any  desired  thickness.5 

Prof.  Ryder,  of  the  University  of  Pennsylvania,  has  invented, 
and  Joseph  Zentmayer  manufactured,  an  automatic  microtome, 
which  bids  fair  to  be  the  instrument  of  the  future.  The  working 
parts  are  an  oscillating  lever,  provided  with  a  clamp  at  one  end 
into  which  the  paraffine-holders  are  adjusted,  and  at  the  other  with 
a  single  handle.     This  lever  rests  upon  trunnions  on  either  side. 
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and  these  in  turn,  rest  upon  triangular  potches  at  the  top  of  the 
two  pillars  between  which  the  lever  oscillates.  A  spring  pulls  the 
cutting  end  of  the  lever  down  and  effects  the  sectioning  fend  also, 
the  adjustment  for  the  next  section.  The  lever  is  pushed  over  and 
adjusted  for  the  successive  sections  by  a  hollow  screw,  through 
which  passes  the  trunnion  on  the  side  away  from  the  knife.  This 
screw  is  fixed  to  a  toothed  wheel,  three  inches  in  diameter,  which 
revolves  close  by  the  side  of  the  oscillating  lever.  The  toothed 
wheel  and  screw  is  actuated  by  a  pawl  fixed  to  the  side  of  the  lever 
near  the  handle.  The  number  of  teeth  which  this  pawl  can  pass 
in  a  single  vibration  downward  is  controlled  by  a  fixed  stop, 
screwed  into  the  under  side  of  the  oscillating  lever  near  the  handle; 
the  end  of  this  stop  striking  on  the  top  of  the  bed  plate  brings  the 
lever  to  rest  at  a  constant  point  in  its  downward  excursion.  An 
adjustable  sector  by  the  side  of  the  toothed  wheel  throws  the  pawl 
out  of  gear  after  a  given  radius  of  the  wheel  has  been  turned 
through  an  arc  embracing  the  desired  numbet  of  teeth.  This 
adjustment  is  also  effected  before  the  block  containing  the  object 
to  be  cut  reaches  the  edge  of  the  knife.  The  adjustment  for  the 
next  section  is,  therefore,  effected  while  the  surface  of  the  block  is 
not  in  contact  with  the  upper  side  of  the  knife,  so  that  no  flatten- 
ing or  scraping  effect  is  produced  on  the  surface  of  the  block  hi  its 
upward  passage  past  the  knife. 

The  movement  of  the  vibrating  lever  being  arrested  at  each 
down  stroke  at  one  point,  and  the  pawl  which  catches  into  the 
notches. 

A  freezing^attachment,  which  has  lately  been  appended  to  the 
apparatus,  shows  that  frozen  sections  can  be  made  with  as  great 
rapidity  and  success  as  those  cut  from  objects  embedded  in  the 
paraffine  block,  and  very  nearly,  if  not  quite,  as  thin.  It  is  as 
simple  and  efficient  as  the  self-adjusting  and  cutting  devices  of  thd 
instrument.  Other  auxiliary  apparatus  makes  it  possible  to  cut 
cellodin  sections.  This  is  effected  by  means  of  alcohol  conducted 
by  a  tube  from  a  re&rvoir  to  the  knife,  over  which  the  fluid  will 
run  and  drain  into  a  tray  below  in  such  a  way  as  not  to  come  in 
contact  with  any  other  parts  of  the  machine.  This  tray  fits  into  a 
recess  in  the  side  of  the  bed  plate  of  the  instrument  just  below  the 
knife,  and  into  this  tray  the  celloidin  sections  may  be  allowed  to 
drop  as  fast  as  cut. 

24-T 
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The  paraffine-holders  are  square  and  seven-tenths  of  an  inch 
in  diameter,  so  that  a  block  of  that  size  may  very  readily  be 
sectioned.  Almost  any  section  knife,  wide  or  narrow  bladcd,  will 
fit-into  and  be  firmly  held  by  the  knife-clamp,  which  is,  however, 
intended  more  especially  to  hold  an  ordinary  razor.  Only  such 
razors  as  hold  an  edge  well  should  be  used.6 

Dr.  A.  Smirnow,7  of  Kassan,  has  invented  a  useful  mechanical 
stage  and  finder  which  he  calls  a  microstat.  The  principle  on 
which  this  instrument  is  based  is  the  fact  that  any  point  may  be 

determined  by  its  dis- 
tance from  two  fixed 
points  or  lines,  on  the 
same  plane.  The  micro- 
stat is  easily  attached  to 
any  microscope.  The 
chief  point  of  excellence 
over  the  ordinary  me- 
chanical stage  consists  in 
the  finder. 

The    objection    to 
the  metal  section  lifter 

lo»^ll»i»iMM./.Jnr|M)  _if    one    -J    confined    to 

this  old-fashioned  method — is,  that  in  handling  fatty  material  the 
lifter  soon  becomes  coated  with  a  film  which  causes  glycerine 
and  water  to  run  together  in  globules  upon  its  surface.  Dr.  W. 
Y.  Cowl8  suggests,  as  a  remedy  for  this,  that  the  lifter  be  made  of 
horn.  This  should  be  a  flat  piece,  three  inches  long  and  five- 
eighths  of  an  inch  thick,  the  blade  being  smoothed  down  to  about 
1-200  of  an  inch  thick.  It  is  thus  rendered  flexible  and  can  be  in- 
sinuated beneath  a  section  lying  flat  on  the  bottom  of  a  dish.  As 
horn  contains  fat,  lifters  used  for  water  or  glycerine  must  be  made 
of  burnt  horn.  The  simplest  lifter  is  a  bit  of  paraffin,  or  cigarette 
paper.  The  section  immersed  in  any  fluid  can  be  easily  floated 
on  to  the  paper,  and  thus  removed  from  the  medium.  It  is  then 
placed  on  a  slide  with  the  paper  topmost,  and  a  slip  of  clean 
blotting  paper  gently  pressed  upon  it  to  absorb  superfluous  fluid. 
The  paraffine  paper  may  then  be  carefully  lifted  off,  and  the  object 
is  ready  for  mounting.  This  is  a  much  simpler  and  cleaner  method 
than  any  lifter. 
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Prof.  Eternod,0  of  Ghent,  has  contrived  a  very  ingenious  set 
of  rings  for  stretching  membranes  previous  to  immersion  in 
hardening  fluids.  The  apparatus  consists  of  slightly  conical  con- 
centric rings  of  vulcanite,  having  a  diameter  of  from  13  to  15  mm., 
which  fit  accurately  one  into  the  other,  forming  a  nest.  The 
membrane  to  be  stretched  is  spread  over  one  ring,  while  a  smaller 
ring  is  introduced  from  below  and  crowded  upward  so  as  to  fix  the 
membrane  and  put  it  on  the  stretch.  The  rings  and  membrane 
may  then  be  placed  in  a  hardening  or  staining  fluid. 

Eternod  has  also  arranged  a  turn-table,  so  that  the  body  of 
the  instrument  may  be  used. for  several  different  purposes.    v 

Krysinski10  points  out  the  fact  that  in  order  to  obtain  an  intense 
red  color  in  ahtm  varmine  staining,  it  is  necessary  to  reduce  the  alum 
to  the  smallest  amount  possible  (under  1  per  cent),  to  over  saturate 
the  solution  with  carmine,  and  to  boil  it  one-half  hour  or  more, 
whilst  continually  adding  water. 

Sodic-Carmine.— Cuccati "  has  introduced  a  new  sodic-car- 
mine  stain  which  is  particularly  suited  for  animal  tissues.  It  acts 
intensely  on  the  chromatin  of  the  nucleus,  and  shows  to  good 
advantage  the  karyokinetic  figures.  For  in  toto  staining,  if  the 
tissues  have  been  hardened  in  alcohol,  Kleinenberg's  solution,  qt 
perchloride  of  mercury,  the  specimen  must  remain  in  the  stain  from 
five  to  twelve  hours,  according  to  its  size.  The  staining  should 
be  done  in  a  closed  vessel,  and  the  tissue  should  be  washed  in 
distilled  water  before  decolorizing.  The  formula  given  for  this 
preparation  is  as  follows : — 

&    Warm  water,  .        .        .        .        .        .        .  100  cc. 

Carbonate  of  soda, 20  grms. 

Mix  and  heat.     Add 

Powdered  carmine  (best), 5  giros. 

Stir  and  cover.     When  the  solution  boils,  cease  heating  and 

add 

Absolute  alcohol, 80  cc. 

Allow  the  solution  to  cool  in  a  partially  closed  vessel.    Next 

day  filter  and  add  to  the  filtrate 

Water  (acidulated  wrU*3cc.  of  a  20  per  ct  acetic  acid),  800  cc. 

Chloral  hydrate, 2  grms. 

For  decolorizing  a  mixture  of  100  cc.  of  spirits  and  1  cc. 

hydrochloric  acid  is  used. 

Chloral-hydrate  Carmine. — Another  carmine  containing  a 
large  percentage  of  chloral  hydrate  is  recommended  by  Kultschitky, 

R    Chloral  hydrate, 10  grms. 

Hydrochloric  acid  (2  per  cent.),        .        •        •        .  100  cc. 
Carmine  powder,        ....        •        .        .1  groL 
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Boil  from  one  hour  to  one  hour  and  a  half.  To  prevent  too 
much  evaporation,  cork  the  flask,  and  pass  a  glass  tube  through 
the  cork.  The  solution  should  stand  twenty-four  hours  and  be 
filtered  before  using*  The  fluid  gives  a  red  Btain  that  may  be. 
changed  to  violet  color  by  immersing  the  sections  in  a  two  per. 
cent,  alum  solution.  By  leaving  out  the  hydrochloric  acid,  a  neu- 
tral solution  is  obtained  which  is  useful  in  double  staining  with. 
Grrenacher's  alum  carmine,  or  with  picric  acid.19  Mayer13  proposes, 
this  modification  of  the  well-known  Grenadier's  carmine : — 

Mayer'St-Grenacher's  Carmine.—- 

B    Carmine, 4  grata. 

,  Boiling  water, 15  cc. 

Hydrochloric  acid, .  80  gtt. 

Alcohol  (85  per  cent.) •       •  85  cc 

Neutralize  the  solution  with  ammonia. 

Lowenthal's14  Picro-Carmine, 

Rl.  Water, .  100  cc. 

Sodium  hydroxide, 1  giro. 

Carmine,     .        .        . 0.4  grm. 

Dissolve  the  sodium  in  the  water  and  add  the  carmine.  This 
may  be  done  cold  in  twenty-four  hours  ;  by  aid  of  heat  in 
15  to  80  minutes.    Filter.    To  the  first  solution  add 

B  2.  Water, 100  cc.  then 

Picric  acid  (1  per  cent,  solution) 30-26  cc. 

Allow  the  mixture  to  stand  one  hour  and  then  filter  two  or 

three  times. 

Indigo-Carmine. — Krysinski15  finds  that  a  concentrated  solu- 
tion of  indigo-carmine  is  almost  instantaneous  in  its  action  upon 
animal  tissues.  It  colors  first  the  connective  tissue  fibrils,  then 
the  cement  substance  (Kittsubstance)  later  the  cell  protoplasm,  and 
finally  the  cell  nucleus.  The  color  varies  between  a  sky-blue  and 
a  light  gray,  and  differentiates  the  tissue-elements  well.  Indigo- 
carmine  is  useful  in  double  staining,  especially  with  red  and  brown. 

Victoria  Blue. — Lustgarten16  recommends  Victoria  blue, — 
a  product  of  the  action  of  phenyl-naphtylamin  on  tetramenthldi- 
amidobenzophenon,  as  especially  worthy  of  note  as  a  stain  for 
elastic  tissues  and  nuclei.  Fresh  preparations  which  have  lain 
from  24  to  28  hours  in  Fleming's  chrom-osmium-acetic  acid,  are 
thoroughly  washed,  and  further  hardened  in  alcohol.  Sections  of 
tissue  thus  prepared  are  placed  in  a  solution  of  one  to  two  parts 
concentrated  alkaline  solution  of  Victoria  blue,  and  four  parta 
water,  and  allowed  to  remain  24  hours.  They  are  then  rapidly 
washed   (p  to  16  seconds)  and  dehydrated  in  absolute  alcohol, 
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cleared  in  bergamot  oil,  and  mounted  in  xylol  balsam.  The  com 
nective  tissues  and  cells  are  stained  pale  green,  the  nucleus  dark 
green,  the  elastic  fibres  blue  green.  Sections  thus  handled  and 
kept  in  the  dark  will  retain  their  color  for  at  least  six  months. 

In  nucleus-staining  a  fresh,  watery  solution  of  Victoria  blue 
should  be  used,  and  the  sections  allowed  to  remain  in  it  for  24 
hours. 

Methyl-Bute. — ArnsteinV*  experiments  with  methyl-blue  in 
the  living  frog,  show  that  if  1  cc.  of  the  color  is  injected  into  the 
vena  cava  magna,  the  tongue  and  palate  become  stained  at  once, 
the  dye  remaining  in  the  blood-vessels.  In  an  hour  or  two  the 
nervelets  in  the  taste  papillse  and  the  plexuses  of  the  palate  become 
blue;  while  the  motor  nerves  become  stained  at  a  later  period. 
Reichert's  pleural  muscle  is  used  to  determine  the  appearance  of 
the  stain.  The  first  muscle  is  removed  in  two  hours,  and  if  not 
sufficiently  colored,  the  second  muscle  is  left  for  two  hours  longer. 
The  eye  muscles  arc  treated  in  the  same  manner.  The  nerve 
staining  is  not  permanent.  Pal  found  that  nerve  fibres  and  nerve 
endings  placed  on  a  glass  slip  in  a  20  per  cent,  solution  of  potassium 
iodide  in  glycerine  and  allowed  to  remain  for  several  hours  before 
covering,  would  retain  the  color  for  many  weeks.  The  iodide, 
however,  produces  with  the  blue  a  precipitate  of  violet  colored 
crystals,  which  color  the  nerves  and  mar  the  clearness  of  the 
picture.  * 

ArnsteinV*  method  is  to  inject  through  the  blood  circulation 
a  one  per  cent,  aqueous  solution  of  iodide  of  potassium  in  iodine 
(dissolved  to  saturation).  This  turns  the  blue  color  to  brown. 
The  frog  may  be  allowed  to  remain  in  the  solution.  The  tissues 
to  be  examined  are  then  removed  and  placed  in  the  iodine  solution 
for  six  to  twelve  hours,  after  which  the  iodine  is  removed  by  a 
thorough  washing.  The  following  day  the  nerves  appear  black, 
brown  or  gray,  well  defined  against  a  colorless  back-ground.  The 
tissue  must  be  mounted  in  acidulated  glycerine.  Methyl-blue  has 
the  advantage  over  gold  chloride  in  only  staining  the  cells  and 
their  prolongations,  and  not  the  lymph  channels  of  the  connective 
tissue  corpuscles.  Eat  cells  appear  to  have  a  great  affinity  for  this 
•ftain, 

Thiophin-Green. — Kraus"  adds  a  valuable  new  stain  to  the 
list     This  is  a  zinc  salt  of  thiophin-green   (C21Hg4N2OS),  and 
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is  soluble  in  water,  alcohol,  oil  of  cloves  and  chloroform,  the 
resulting  solution  having  a  beautiful  green  color,  with  a  trace  of 
blue.  For  double  staining,  the  tissue  should  be  thoroughly  hard- 
ened, stained  in  toto  in  borax  carmine,  and  then  embedded  in 
chloroform-paraffine  and  paraffine.  The  sections  are  fixed  to  the 
slide  with  collodion  clove  oil  (1  to  3  or  4),  the  paraffine  dissolved 
out  in  benzole,  and  the  latter  removed  by  absolute  alcohol.  A  drop 
of  a  concentrated  aqueous  solution  of  the  thiophin-green  allowed 
to  remain  on  the  section  for  some  minutes,  then  washed  off  in 
alcohol  absolute,  benzole,  and  mounted  in  benzole-dammar,  gives 
the  desired  results ;  care  must  be  taken  with  the  washing,  which 
must  be  thorough,  or  the  nuclei  will  appear  black  instead  of  red. 
On  the  other  hand,  if  washed  too  long  the  ground  substance 
appears  too  pale. 

Oxalic  Acid. — Kiihne  thinks  it  advantageous  to  pass  sections 
through  a  concentrated  watery  solution  of  oxalic  acid  and  then 
thoroughly  wash  them  before  staining.  He  finds  that  watery  solu- 
tions of  the  dyes  answer  best,  and  in  the  case  of  fuchsin,  combines 
the  stain  with  aniline  or  thymol  water ;  methyl  with  a  one  per  cent, 
watery  solution  of  ammonia  carbonate;  violet  with  aniline  or  thymol 
plus  ammonia  carbonate. 

Decolorizing. — Ciaccio  and  Campari20  find  a  solution  of 
hypochlorite  of  soda  with  excess  of  chlorine  an  excellent  decolor- 
izer  of  many  animal  tissues,  as  the  retina,  melanotic  morbid  pro- 
ducts, etc.  '  The  specimens  which  have  been  hardened  in  alcohol 
or  chromic  acid  are  placed  in  a  solution  composed  of  eight  (8)  parts 
of  caustic  soda  in  one  hundred  (100)  pails  of  distilled  water 
through  which  chlorine  has  passed  to  saturation.  The  following 
action  takes  place,  2  N  A  H  0+2  C1=H20+Na  Q+Na  Q  Of 
'—the  solution  thus  containing  7.45  per  cent  of  hypochlorite  of 
6oda.  During  the  passage  of  the  chlorine  the  solution  should  be 
surrounded  by  a  mixture  of  salt  and  pounded  ice,  as,  otherwise,  the 
temperature  rises  and  the  product  will  be  chloride  and  chlorate  of 
soda.  At  first  the  solution  has  a  green  color,  but  light  and  time 
serve  to  pale  it.  The  decolorizing  action  is  in  proportion  to  the 
greenness  of  the  solution,  and  is  due  to  the  presence  of  chlorine, 
and  also  to  the  hypochlorite  of  soda,  which  acts  by  setting  fre? 
nascent  oxygen. 

Fibrin. — Weigert21  suggests  a  method  of  staining  fibrin  which 
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has  the  advantage  of  leaving  all  the  other  elements  uncolored. 
The  sections  are  first  stained  in  a  solution  of  gentian  violet  in 
aniline  water.  This  is  done  in  a  watch-glass  and  requires  but  a  short 
time.  The  section  is  then  transferred  to  a  slip,  and  treated  with 
iodide  of  potassium,  which  is  absorbed  by  bibulous  paper,  and 
then  aniline  oil  is  repeatedly  dropped  upon  it  Before  mounting 
in  balsam,  the  oil  must  be  thoroughly  removed  by  xylol.  It  is 
best  to  mix  the  aniline  oil  .with  xylol  in  the  proportions  of  two  to 
one.  Parasitic  fungi,  the  micrococci  of  croupous  pneumonia, 
tubercle  and  lepra  bacilli  are  colored  by  this  process,  but  the 
bacillus  of  typhus  is  not. 

Elastic  Fibres. — Martinotti22  has  had  good  success  in  stain- 
ing elastic  fibres  by  the  following  method.  The  specimen  is  first 
hardened  in  a  0.2  per  cent,  solution  of  chromic  acid.  The  sections 
are  well  washed  in  water,  and  placed  for  forty-eight  hours  in  the 
solution  of  safranin. 

R    Safranin, 5  parts 

Alcohol 100     " 

Let  stand  a  few  days  and  add 

Water, 200     " 

After  staining,  the  sections  are  washed,  dehydrated  in  alcohol, 
cleared  in  clove  oil  and  mounted  in  balsam.  The  elastic  fibres 
appear  deep  black  with  bright  red  nuclei,  the  rest  of  the  specimen 
being  colored  a  diffused  red.  The  elastic  fibres  of  the  arterial 
walls  are  especially  suited  for  this  method. 

Vernix  Caseosa. — Strassman23  in  staining  vernix  caseosa, 
uses  a  drop  of  a  one  per  cent,  solution  of  gentian  violet  in  a  watch- 
glass  of  water.  Sections  or  cover  glass  preparations,  after  staining 
five  minutes,  are  washed  in  water  and  examined  in  oil.  As  the 
epidermal  cells  take  the  stain  much  more  quickly  than  the  sur- 
rounding structures,  this  is  an  important  aid  in  determining  the 
presence  of  vernix  in  cases  of  supposed  intra-uterine  suffocations. 

Spermatozoa. — Ungar24  determines  the  presence  of  spermap 
tozoa  in  a  suspected  case  (medico-legal)  in  the  following  manner: 
a  small  piece  of  cloth  stained  with  the  spermatic  fluid  is  placed  in 
a  watch-glass  of  distilled  water,  to  which  a  small  quantity  of 
hydrochloric  acid  has  been  added  (one  drop  to  one  and  one- 
third  oz.);  the  acid  prevents  the  spermatozoa  from  swelling  up  and 
breaking.  According  to  the  freshness  of  the  stain,  the  cloth  is 
allowed  to   soak  from  one  to   (en  hours.    The  cloth  is  then 
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removed  and  stripped,  the  stoppings  and  fluid  being  spread  on  a 
number  of  cover. glasses,  which  are  then  dried  by  passing  them 
three  times  through  a  flame.  The  preparations  are  now  stained, 
and  for  this  a  double  staining  with  eosin  and  hematoxylin  has  been 
found  most  satisfactory. 
Eosin  Solution : — 

$    Eosin,    .       .  •     .       •       •       «       •       «       .88  grains. 

Rectified  spirits, .      1  ounce. 

Distilled  water,    ; 2J     «• 

The  covers  are  allowed  to  remain  in  this  one  hour,  are  then 
removed,  dried  and  washed  in  a  mixture  of  one  part  alcohol  and 
two  parts  water."  They  are  then  dipped  into  the  hematoxylin 
solution,  for  which  the  formula  of  Friedlander  or  Bohmer  may 
be  used.  To  obtain  a  double  stain  the  covers  must  remain  suffi- 
ciently long  in  the  solution — from  a  few  minutes  to  a  few  hours. 
By  this  method  the  back  part  of  the  head  of  the  spermatozoa  are 
stained  dark  blue,  the  fore  part  of  the  head,  the  middle  portion, 
tail  and  all  othet  partsr  of  the  preparation,  except  cell  nuclei  (which 
take  the  blue)  being  stained  red.  .  The  addition  of  a  drop  of  acetic 
acid  to  the  ounce  of  hematoxylin  solution  will  prevent  over- 
staining  with  that  solution.  It  would  be  advisable,  from  ordinary 
experience  in  staining  spermatozoa,  to  filter  the  first  mixture  of 
gtrippings  and  acid  water  through  cotton  to  remove  all  extraneous 
matter,  cells,  etc.,  before  spreading  on  the  cover  glasses.  This  is 
readily  accomplished  by  stuffing  a  plug  of  cotton  into  the  neck  of 
a  glass  funnel  so  tight  that  the  fluid  can  only  run  through  drop  by 
drop.  This  process  will  render  permanent  preparations  more  sat- 
isfactory, but  for  the  purpose  of  diagnosis  may  be  unnecessary. 

Actinomyces  Bovis  et  Hominis. — A  Baranski*6  uses  picro- 
carmine  for  staining  fresh  preparations  of  actinomyoes  bovis.  A 
small  amount  of  the  contents  of  a  yellow  nodule  or  pus  from  the 
part  is  spread  in  a  thin  layer  on  a  cover  glass,  and  dried  in  the  air. 
The  cover  is  then  passed  three  times  through  the  flame,  care 
being  taken  not  to  overheat  the  preparation.  It  is  then  floated 
in  the  pjcro-carmine  solution,  or  a  few  drops  of  the  stain  are 
placed  on  the  cover.  In  two  or  three  minutes  the  staining  is  fin- 
ished. The  cover  is  then  carefully  washed  by  agitating  it  in 
water  or  alcohol,  and  examined  in  water  or  glycerine.  The  aetir 
nomyces  takes  a  yellow  color,  while  the  remaining  structure 
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appears  red.  In  this  way  not  only  the  actinomyces  tuffa  are  easily 
distinguished,  but  single  nodes  which  are  found  scattered  about  in 
the  preparation  are  sharply  defined  from  the  surrounding  red  mass. 
For  permanent  preparations,  the  coyer  glass  should  be  dried  before 
mounting  in  balsam.  Sections  of  tissue  are  handled  as  usual,  and 
are  mounted  either  in  glycerine  or  balsam.  The  micrococci  found 
in  chronic  inflammations  of  the  spermatic  cord  in  horses  are  also 
colored  by  this  method. 

Blood. — Various  methods  have  been  suggested  for  the  stain- 
ing and  preparing  of  blood.  A  method  taught  at  Heidelberg89 
which  gives  beautiful  results,  is  as  follows :  Allow  fresh  blood  to 
fall  drop  by  drop  into  a  solution  of  osmic  acid  (two  per  cent,  acid 
solution,  one  part;  one  per  cent,  solution  sodium  chloride,  two 
parts;  distilled  water,  one  part).  The  solution  should  be  con* 
stantly  stirred  while  the  blood  is  dropping.  Allow  the  blood  and 
acid  to  stand  over  night,  and  then  wash  the  acid  away  with  distilled 
water.  Add  alcohol,  then  clove  oil,  in  which  the  blood  may  be 
kept  indefinitely.  Before  the  alcohol  is  added  the  nucleus  of  the 
corpuscle  may  be  stained  in  alum-carmine,  the  blood  afterwards 
being  washed ;  or  the  whole  corpuscle  may  be  stained  in  anilin 
blue.  Another  method  in  vogue  in  Zurich27  is  much  shorter, 
requiring  but  thirty-five  minutes  to  complete  the  process.  The 
following  reagents  are„  necessary,  and  the  time  allowed  to  each  is 
stated:— 

1.  Corrosive  sublimate  (concentrated  solution),      .  0  min. 

2.  Distilled  water, 1    " 

8.  Absolute  alcohol, 5    " 

4.  Distilled  water, 1    " 


5.  Hematoxylin  (1-2  per  cent,  alum  solution  to 
which,  for  every  100  c.  cm.  employed,  20  drops 
5  per  cent,  alcoholic  solution  have  been  added),    6 


ft.  Distilled  water, 1 

7.  Nigrosin  (1-2  per  cent,  water  solution),      .        .    1 

8.  Distilled  water, ± 

9.  Eos  in  (1  gr.  eos*n  dissolved  in  60  c.  cm.  alcohol ; 
140  c.  cm.  distilled  water),  .        .        .        .    2    " 

10.  Alcohol,  ........    5    •■ 

11.  Oil  of  cloves,  ,        ......         1-2    " 

12.  Xylol, 

13.  Canada  Balsam  (diluted  with  Xylol  until  it  flows  readily), 

A  drop  of  blood  is  spread  upon  a  slip  previously  moistened  b y 
the  breath,  and  the  whole  thrown  into  the  sublimate  solution  for 
six  minutes.  The  slide  is  then  washed  in  water,  partially  dried  by 
resting  the  edge  on  a  blotting  paper,  placed  in  an  alcohol  bath  for 
Ave  minutes,  and  again  washed  in  distilled  water.     The  haema* 
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toxylin  is  then  dropped  upon  the  slide,  and  removed  again  at  the 
end  of  six  minutes,  by  resting  the  edge  of  the  slip  as  before,  upon 
a  blotter.  The  glass  is  again  washed  in  distilled  water,  and  the 
6ame  process  gone  through  with  the  nigrosin,  and  eosin,  the  first 
remaining  on  the  slip  one  minute,  the  second  two  minutes.  From 
the  eosin  the  preparation  is  brought  directly  into  alcohol,  since  the 
eosin  is  partly  an  alcoholic  solution.  .  After  five  minutes  the  slip  is 
taken  from  the  alcohol,  held  at  an  angle,  and  a  few  drops  of  fresh 
alcohol  poured  over  it.  If  upon  dropping  oil  of  cloves  on  the 
preparation  it  should  be  dark  upon  a  dark  sleeve  or  other  dark 
back-ground,  we  may  remove  the  oil  of  cloves  with  a  few  drops  of 
xylol.  Having  quickly  cleaned  the  slip  close  up  to  the  prepara- 
tion, we  place  a  drop  of  Canada  balsam  upon  it,  which  must  be 
allowed  to  spread  out  before  the  cover  glass  is  lowered  upon  it. 

Another  method  originated  with  Biondi.28  The  blood  is 
allowed  to  fall  into  a  two  per  cent,  osmic  acid  solution,  in  the 
proportion  of  two  drops  of  blood  to  five  c.  cm.  of  the  acid.  In 
order  that  the  two  fluids  may  be  thoroughly  mixed,  the  glass  con- 
taining the  acid  should  be  kept  in  motion  during  the  process.  The 
fluid  is  then  set  aside,  and  the  blood  elements  soon  settle  to  the 
bottom ;  first  the  red  cells  descend,  then  the  white  corpuscles,  and 
lastly  the  blood  plaques.  In  this  way,  by  means  of  a  pipette,  either 
layer  may  be  removed  tolerably  free  from  other  elements.  The 
hardening  may  continue  from  one  to  twenty-four  hours.  This 
period  finished,  the  glass  is  again  agitated  and  four  or  five  drops 
of  the  mixture  removed  from  the  pipette.  These  arc  allowed  to 
fall  into  agar-agar,  which  has  previously  been  dissolved,  and  kept 
in  a  fluid  state  at  35°  to  37°  C.  A  cast  is  then  made  as  in  the 
paraffin  method,  and  the  mass  allowed  to  cool.  Stiffening  of  the 
agar-agar  jelly  takes  place  in  a  few  minutes,  when  the  cast  is 
placed  entire  or  in  small  pieces,  in  85°  alcohol  to  further  harden. 
In  two  or  three  days  the  mass  will  have  the  consistency  of  amyloid 
liver,  and  can  then  be  placed  between  elder  pith  and  cut  in  the 
microtome,  or  after  the  agar  jelly  has  teen  hardened,  the  cast  may 
be  placed  for  a  few  days  in  bergamot  oil,  and  then  for  one  to  two 
hours  in  paraffin  melting  at  45°.  After  this  a  paraffin  cast  may 
be  made,  and  sections  cut.  The  paraffin  is  removed  by  the  usual 
methods.  In  order  that  the  agar-agar  jelly  may  be  transparent 
enough  for  this  method,  two  parts  of  the  plant  are  placed  to  soak 
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for  twenty  hours  in  100  parts  of  distilled  water.  It  is  then  cooked 
over  a  sand  bath  until  the  agar  is  dissolved,  and  carbonate  of  soda 
added  until  the  reaction  is  slightly  alkaline.  The  cooking  is  con- 
tinued by  steam  for  another  hour;  the  fluid  is  then  to  be  placed 
in  test  tubes  and  kept  from  twelve  to  twenty-four  hours  at  about 
50°  to  60°  C.  At  the  end  of  this  time  the  agar  solution  has 
separated  into  two  layers,  the  upper  and  clearer  portion  being  that 
used  for  embedding.  A  still  further  clarifying  is  necessary.  This 
is  done  by  adding  the  white  of  an  egg  while  the  fluid  is  at  40°  C, 
agitating  the  mixture  at  frequent  intervals  for  ten  minutes,  and 
then  cooking  in  steam  for  an  hour,  and  filtering.  The  reaction  is 
again  tested,  and  if  necessary  the  fluid  is  neutralized  with  carbonate 
of  soda.  A  clear  solution  results  which  is  admirably  adapted  for 
histological  work.  The  agar  jelly  should  be  kept  sterile  up  to  the 
moment  of  using;  this  is  accomplished  in  the  usual  manner. 

The  blood  seotions  may  be  stained,  washed,  cleaned  and 
mounted  in  balsam  or  dammar  in  the  usual  manner  for  cleaning. 
Xylol  should  be  avoided,  as  it  produces  rolling  of  the  sections. 
The  decolorization  by  means  of  iodine  or  anilin  oil,  according  to 
the  method  of  Weigert  for  determining  the  presence  of  fibrin,  is  of 
practical  application  here. 

Embedding. — Much  has  been  written  in  regard  to  the  uses  of 
celloidin,  but  no  new  methods  have  been  suggested.  Undoubtedly 
the  failures  reported  with  the  use  of  this  material  are  due  to  want 
of  care  in  the  preparation  of  the  object.  Properly  hardened,  the 
specimen  is  placed  for  twenty-four  hours  in  a  mixture  of  equal 
parts  of  absolute  alcohol  and  ether,  and  then  transferred  to  a  very 
thin  solution  of  celloidin  for  another  twenty-four  hours.  After  this 
it  is  placed  in  a  solution  of  celloidin  of  the  consistency  of  molasses, 
where  it  may  remain  indefinitely.  It  must  be  borne  in  mind,  how* 
ever,  that  celloidin  has  an  advantage  over  paraffine  only  where  the 
object  has  a  loose  mesh  or  cannot  bear  heat. 

Photoxyun  is  a  new  embedding  material  suggested  by.Kry- 
sinski,29  who  considers  it  superior  to  celloidin  in  that  it  keeps 
indefinitely  without  deteriorating,  and  in  solution  or  hardened 
mass  remains  clear.  Photoxylin  is  a  kind  of  gun  cotton  used  by 
photographers  and  is  quite  soluble  in  equal  parts  of  ether  and 
absolute  alcohol.  For  histological  work  two  solutions  are  neces- 
sary, a  thin  solution,  about  one  half  to  one  per  cent.,  and  a  thicker 
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<of  about  five  per  cent  The  tissue  is  taken  from  strong  alcohol 
and  placed  in  the  thin  solution  from  twelve  to  twenty-four  hours, 
after  which  it  is  transferred  to  the  thick  solution.  Moderate 
warmth  hastens  the  infiltrating  process.  The  specimen  is  taken 
from  the  solution  with  the  forceps  and  placed  on  a  cork,  the 
amount  of  photoxylin  adhering  to  the  object  being  sufficient  to 
.secure  it  to  the  cork.  As  soon  as  a  film  has  formed  over  the  mass, 
it  is  placed  in  70  per  cent  alcohol,  and  in  two  or  three  hours  is 
ready  to  cut.  Sections  may  be  stained  and  treated  with  any 
reagent  and  mounted  in  any  medium.  When  balsam  is  used,  oil 
:of  cloves  should  be  avoided,  and  the  thick  crigeron  oil  substituted. 

Celloidin-Paraffine  Embedding. — Kultschizky80  claims  that 
a  combination  of  these  two  embedding  materials  possesses  certain 
advantages  which  are  wanting  when  cither  is  used  alone.  The 
object  is  taken  from  spirits  and  placed  for  some  hours  in  a  mixture 
of  equal  parts  of  ether  and  alchohol.  It  is  then  removed  to  a  solu- 
tion of  celloidin  of  any  strength,  in  which  it  remains  for  twenty* 
four  hours.  From  the  celloidin  the  object  is  transferred  to  erigeron 
oil,  then  to  a  mixture  of  paraffin  and  erigeron  oil  heated  to  40° 
C,  and  finally  to  melted  paraffine.  The  time  which  the  object 
remains  in  the  erigeron  oil,  the  paraffin  solution,  and  the  melted 
paraffin,  must  be  determined  by  trial,  as  it  depends  on  the  charac- 
teristics of  the  embedded  objects.     Cutting  is  done  without  alcohol. 

Vegetable  Wax. — Francotti,81  as  the  result  of  his  investiga* 
tions,  concludes  that  vegetable  wax  is  much  inferior  to  paraffin  as 
an  embedding  material.  The  method  which  he  advises  is  to  place 
the  hardened  and  stained,  or  not,  object  in  94  per  cent,  spirit  which 
is  kept  at  48°  C,  in  a  water  bath.  To  this  the  wax  is  added  grad* 
ually  in  small  pieces  until  the  mixture  has  acquired  the  consistency 
of  soap.  If  the  object  is  small,  the  heat  is  evaporated  until  all  the 
alcohol  is  driven  off.  If  large,  the  alcoholic  mass  containing  the 
object  is  poured  into  a  bulb  fitted  with  a  straight  cooler  or  tube 
about  three  fe$t  long ;  as  the  spirit  condenses  it  falls  back  into  the 
bulb.  When  the  object  is  properly  saturated,  it  is  removed  to 
another  vessel  and  the  alcohol  evaporated.  The  object  is  then 
oriented  in  a  metal  or  card-board  box  filled  with  warm  wax. 

The  sections  are  fixed  to  the  side  with  albumen  or  gum. 
The  slide  is  then  heated  in  a  water  bath  at  50°  C  and  alcohol 
added  until  the  wax  is  dissolved.     If  not  previously  colored  in  toto% 
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the  sections  may  now  be  stained,  dehydrated,  cleared  in  clove, 
cedar  or  bergamot  oil,  or  mounted  in  glycerine.  The  advantage* 
claimed  for  this  medium  over  paraffin  are  that  it  dispenses  with 
such  fluids  as  toluol,  xylol  and  chloroform,  and  is  consequently 
suitable  for  animal  tissues  where  these  fluids  are  contra-indicated. 
It  is  useful  also  for  the  examination  of  tissues  containing  micro-" 
organisms ;  here  paraffin  very  often  entirely  obscures  the  microbes. 
The  chief  objections  to  the  use  of  this  material  are,  that  it  is 
difficult  to  obtain  sections  thinner  than  0.01  mm.,  and  to  make  out 
when  the  object  is  properly  saturated. 

Orienting  Small  Objects. — A  simple  modification  of  the 
well-known  tubes  of  Selenka*  may  be  made  of  an  ordinary  flat 
medicine  bottle.  This  is  fitted  with  a  cork  through  which  two 
tubes  pass,  or  if  the  mouth  is  small,  one  tube  may  be  fastened  into 
a  hole  drilled  into  the  bottle.  One  of  these  tubes  is  connected  with 
hot  and  cold  water,  the  other  is  a  discharge  pipe  for  the  water 
entering  the  bottle,  by  the  other  tube  and  raising  or  lowering  its 
temperature  as  warm  or  cold  water  is  allowed  to  flow  in.  In  the 
smooth  flat  side  of  the  bottle  four  pieces  of  glass  rods  or  strips  are 
cemented  last,  so  as  to  enclose  a  rectangular  space,  which  forms  a 
receptacle  for  the  melted  paraffin.  The  latter  may  be  kept  fluid 
by  allowing  hot  water  to  flow  into  the  bottle.  Time  for  arranging 
the  object  is  thus  obtained  and  solidification  of  the  mass  can  be 
produced  at  pleasure  by  changing  from  the  hot  to  cold  water. 

Removing  Pabaffin  fbom  Sections. — For  getting  rid  of  the 
paraffin  in  sections,  Strasser  employs  benzine  or  warm  turpentine. 
The  sections  are  placed  in  chloroform  for  a  short  time,  then  in  60 
per  cent,  alcohol,  and  finally  are  transferred  to  a  weak  alcoholic 
Stain. 

Fixing  Celloidin  Sections. — For  fixing  sections  embedded 
in  celloidin  to  the  slide,  Summers33  has  pointed  out  that  if  the  sec- 
tion is  first  placed  in  95  per  cent  alcohol  for  a  minute  or  two, 
arranged  on  the  slide,  and  submitted  to  the  vapor  of  sulphuric 
ether,  the  celloidin  is  immediately  softened,  becomes  transparent, 
and  is  fixed  to  the  slide*  It  may  afterwards  be  placed  in  80  per 
cent,  alcohol  or  even  directly  into  95  per  cent  The  sections  may1 
be  stained  on  the  slide. 

Clearing  Celloidin  Sections.— Clearing  sections  infiltrated 
with  celloidin  is  not  altogether  satisfactory  with  erigeron  or  berga- 
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mot  oils,  the  best  clarifying  agent  being  carbolic  acid.     Weigert?* 
recommends  this  mixture:— 

R    Xylol 8  parts. 

Liquid  carbolic  acid,  •       ,        .        .        ♦        1  part 

In  order  to  make  the  solution  anhydrous,  the  bottom  of  the 
bottle  should  be  covered  by  a  two-finger-thick  layer  of  Cupr.  sulph. 
siccum  and  the  mixture  allowed  to  stand  for  a  time.  After  clear- 
ing this  mixture,  the  sections  are  placed  on  the  glass  slip,  dried 
with  blotting  paper,  and  mounted  in  thick  balsam.  The  method 
is  adapted  only  for  hematoxylin  and- carmine  preparations. 

Special  Methods. — Sectioning  injected  lung. — The  great  diffi- 
culty of  making  sections  of  injected  lung  tissue  is  well  known,  the 
shrinkage  from  the  subsequent  hardening  distorting  the  relations 
of  parts  to  a  considerable  degree.  To  obviate  this,  Doherty35  has 
devised  the  following  method :  The  lung  is  injected  in  situ  through 
the  right  ventricle,  with  a  stiff,  but  freely  flowing,  carmine-gelatine 
mass  (Carter's  formula  is  good),  care  being  taken  to  throw  the 
mass  in  slowly  and  with  a  uniform  pressure,  and  not  to  over  dis- 
tend the  vessels  either  by  injecting  too  rapidly  or  for  too  long  a 
time,  i.e.,  throwing  in  too  much  color.  When  properly  filled,  the 
pulmonary  arteries  and  veins  are  ligatured,  the  lungs  removed 
from  the  body,  and  distended  with  90  per  cent,  alcohol  injected 
into  the  air  cells  through  the  trachea,  which  is  afterwards  to  be 
closed  with  a  clip  or  "bull-nose  forceps."  The  lungs  are  then 
weighted  *vith  lead  and  placed  in  a  quantity  of  90  per  cent,  alcohol. 
In  twenty-four  hours  they  are  taken  out,  the  clip  is  removed  from 
the  trachea,  and  as  much  alcohol  as  possible  is  drained  from  the 
organs.  After  this,  they  are  to  be  re-distended  with  90  per  cent, 
alcohol,  and  placed  in  a  fresh  quantity  of  spirits  of  that  grade  just 
as  before.  This  process  is  to  be  repeated  on  the  fifth  and  tenth 
days  and  at  the  end  of  a  month  the  lungs  will  be  found  to  be  well 
hardened  without  being  in  the  slightest  degree  collapsed.  A  piece 
cut  from  one  of  the  lungs,  preferably  at  the  root,  and  cut  trans- 
versely across  a  bronchus,  transferred  to  a  beaker  half  filled  with 
methylated  chloroform  is  then  placed  in  a  water  bath  and  heated 
to  100°  F.  The  vessel  should  be  shaken  occasionally  to  facilitate 
the  saturation  of  the  tissue  with  the  chloroform.  In  half  an  hour 
small  pieces  of  paraffin  to  about  fifty  per  cent  are  added  and  the 
lung  kept  in  this  mixture  for  one  hour.     It  is  then  transferred  to 
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a  bath  of  pure  paraffine,  and  kept  for  two  hours  at  3°  F.  above  its 
melting  point.  The  tissue  will  be  thoroughly  infiltrated  with  the 
paraffine  and  beautiful  sections  can  be  made  without  trouble  with  a 
hand  microtome  and  a  sharp  razor.  The  sections  arc  passed 
through  three  consecutive  changes  of  warm  temperature,  and  finally, 
mounted  in  balsam  and  benzole. 

Vacuoles  of  Calciform  Cells. — Prof.  Ranvier  finds  that  per* 
ruthenic  acid  can  be  used  to  good  advantage  in  studying  these 
vacuoles.  If  for  example,  the  retro-lingual  membrane  of  the  frog 
is  first  exposed  to  the  vapor  of  osmic  acid  for  ten  to  twelve  hours, 
the  calyciform  cells  appear  as  clear  colorless  circles.  The  mem- 
brane now  submitted  to  the  vapor  of  perruthenic  acid  becomes 
blackened,  and  the  calyciform  cells  are  the  first  to  darken,  the 
mucigen  alone  being  colored,  the  vacuoles  remaining  pale. 

Permanent  Preparation  of  Tissue. — Oviatt36  has  found  that 
tissues  placed  in  a  36  to  40  per  cent,  solution  of  potassium  hydrate, 
and  afterwards  in  a  saturated  aqueous  solution  of  potassium  acetate 
are  permanently  preserved,  and  may  be  stained  and  permanently 
mounted  in  glycerine. 

Methods  of  Determining  the  Number  of  Trichinae  in  a  Given 
Quantity  of  Meat. — Gage37  proceeds  as  follows:  A  section  of  the 
diseased  meat  is  placed  between  two  cover  glasses  of  known  thick- 
ness, and  the  latter  are  then  pressed  firmly  together,  and  when  the 
meat  is  well  flattened  out,  the  entire  thickness  is  measured.  By 
subtracting  the  thickness  of  the  covers,  from  this  result,  the  thick- 
ness of  the  meat  is  determined.  The  sections  may  be  from  one  to 
three-tenths  mm.  (1-250  to  1-80  inch)  in  thickness.  The  upper 
or  eye  lens  of  the  ocular  of  the  microscope  is  then  removed,  and 
a  piece  of  paper,  in  which  a  small  square  opening  has  been  made, 
is  placed  over  the  round  opening  of  the  diaphragm.  The  eye 
lens  is  then  replaced,  and  by  the  aid  of  a  stage  micrometer,  the 
value  of  one  side  of  the  square  field  is  determined.  The  opening 
is  made  square  as  a  matter  of  convenience,  as  it  is  much  easier  to 
determine  the  area  of  a. square  than  that  of  a  circle.  The  number 
of  parasites  in  the  field  of  the  microscope  are  then  counted,  twenty 
or  uu>re  fields  being  gone  over  in  the  same  manner  in  order  to  get 
an  average  which  will  fairly  represent  the  number  of  parasites  in 
one  field.  The  cubic  contents  of  one  field  is  then  found  by  multi- 
Paying  the  thickness  of  the  section  by  the  number  representing  the 
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value  of  the  sides  of  the  square  field.  From  this  the  number  of 
parasites  in  an  entire  cubic  centimeter  is  computed.  Divide  the 
number  by  the  specific  gravity  of  muscle  (1.058),  and  the  result 
will  give  the  number  of  parasites  in  one  grain  of  meat  From 
this  the  number  in  one  kilogram  may  be  obtained  by  simply  adding 
three  ciphers  (multiplying  by  one  thousand),  or  in  one  pound 
avoirdupois  by  multiplying  by  453,593,  the  number  of  grains  in  a 
pound.  This  exceedingly  ingenious  method  of  obtaining  the 
number  of  parasites  will  recommend  itself  to  the  microscopist  and 
the  physician. 

Preparing  Cochlea  op  Guinea  Pig. — Dr.  G.  Schwaibe88  employs 
a  method  for  preparing  the  cochlea  of  the  guinea  pig,  which  might 
be  used  with  advantage  in  preparations  of  the  human  cochlea.  The 
fresh  specimen  is  first  placed  for  eight  or  ten  hours  in  Flemming'a 
solution,  and  after  a  thorough  washing,  is  decalcified  in  a  one  per 
cent,  hydrochloric  acid,  where  it  must  remain  for  twenty-four  hours* 
Another  washing  is  given  to  free  the  specimen  of  the  acid,  and  it  is 
placed  successively  in  absolute  alcohol,  xylol,  xylol  paraffine,  and 
finally  saturated  in  Spee's  paraffine  at  35°  to  60°  C.  If  the  animal 
is  killed  with  chloroform  and  allowed  to  hang  with  head  down- 
ward for  some  hours,  a  perfectly  natural  injection  of  the  cochlear 
vessels  is  obtained.  To  isolate  the  vessels,  the  following  macera- 
tion-method is  recommended.  The  cochlea  filled  with  blood  is 
decalcified  in  three  per  cent,  hydrochloric  acid,  and  is  then  kept  in 
the  same  acid  in  an  incubator  at  a  temperature  of  40*.  In  one  or 
two  days  the  sheath  of  the  cochlea  is  so  softened  that  the  cochlea 
and  its  spiral  expansion  can  be  isolated  from  the  basilar  membrane, 
and  the  ductus  cochlcaris  unwound  from  the  expansion  of  the 
nerve.  After  separating  the  nerve  and  the  duct  the  spiral  vein 
can  be  seen  with  a  low  power,  lying  by  the  ganglion  spirale,  and 
beneath  this  the  tractus  spiralis  glomerulorum  winding  around  the 
nervus  cochleae. 

Mucous  Membranes. — Ranvier3*  has  employed  a  method  fox 
examining  the  mucous  membrane  of  the  retro-lingual  sac  of  the 
edible  grass  frog,  which  will  apply  to  all  membranes  of  this  class* 
The  membrane  is  detached  and  stretched  over  the  disk  of  Ranvierii 
moist  chamber  in  such  a  way  that  its  epithelial  surface  is  turned 
upward,  During  the  operation,  desiccation  of  the  tissue  is  avoided 
by  sprinkling  it  with  aqueous  humor,  blood-serum,  or  chloride  of 
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sodium  in  7-1000  solution.  The  membrane  is  maintained  in  a 
state  of  expansion  by  a  ring  of  platinum,  which  is  fixed  on  the  disk 
of  the  moist  chamber;  the  ring  must  be  of  a  little  larger  diameter 
than  that  of  the  disk,  in  order  that  the  membrane  may  be  held 
between  the  two.  The  membrane  is  covered  by  a  glass  plate 
which  is  fixed  with  paraffine.  In  such  a  preparation  the  cells  with 
vibratile  cilia,  sensory  or  glandular  cells,  striated  muscular  fibres, 
and  nerve  fibres  and  cells  may  be  easily  observed  in  the  living 
state.  The  advantage  of  this  method  of  holding  the  membrane  ex- 
tended is  obvious ;  by  simply  removing  the  glass,  reagents  as  desired 
may  be  added,  and  their  action  immediately  noted. 

Nerve  Tissues — Nerves  in  the  Liver. — The  method  of  Mr. 
A.  B.  Macallum40  for  investigating  the  nerves  of  the  liver  consists 
in  hardening  the  specimens  in  Ehrlichs'  fluid,  or  for  several  days 
in  a  one-sixth  to  one-fifth  per  cent,  solution  of  chromic  acid,  and 
then  finishing  the  process  in  alcohol.  Sections  of  the  frozen 
material  are  placed  in  a  five  per  cent,  solution  of  formic  acid  for  an 
hour,  in  a  one  per  cent,  solution  of  gold  chloride  for  twenty 
minutes,  finally  washed  in  distilled  water,  and  the  gold  chloride 
reduced  in  the  dark  with  a  ten  per  cent,  solution  of  formic  acid. 
To  accomplish  this  reduction  about  thirty  hours  and  a  temperature 
of  20°  C.  is  necessary.  The  sections  acquire  a  deep  red  color, 
occasionally  with  a  violet  tinge.  The  chromation  of  the  nuclei  of 
the  hepatic  cells  takes  a  deep  blue  tint,  the  caryoplasma  light 
violet,  while  the  cytoplasma  appears  as  a  mesh  work  having  a  pink 
or  light  carmine  color.  The  nerve  fibres  stain  deep  violet,  and  the 
connective  tissue  of  the  interlobular  spaces  appear  in  a  light,  or 
sometimes  deep  red  color.  When  chromic  acid  is  used  as  a 
hardening  agent,  the  addition  of  any  organic  acid  at  the  same  time 
(e.  #.,  acetic  acid)  seems  to  have  the  effect  of  robbing  the  nerve  fibres 
of  their  selective  capacity  for  gold.  The  sections  may  be  cleared 
in  oil  of  cloves,  and  mounted  in  balsam. 

For  staining  the  axis  cylinder  of  nerve  tissue  hardened  in 
bichromate  of  potassium,  F.  Tangl  recommends  a  one  per  cent, 
solution  of  nigrosin,  or  a  weak  alcholic  solution  of  fuchsin.  In 
preparing  medullated  nerve  fibres,  Boveri41  places  the  fresh  speci- 
men for  four  hours  in  a  half  per  cent,  solution  of  hyperosmic  acid. 
This  gives  good  results  if  the  acid  comes  in  actual  contact  with  the 
nerve  fibres ;  in  practice  the  central  fibres  of  a  bundle  are  usually 
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but  partially  affected.  It  must  also  be  remembered  that  osmic 
acid,  as  Macallum  has  pointed  out,  while  useful  in  medullated 
nerve  fibres,  is  of  no  value  for  demonstrating  the  finest  non-medul- 
lated  fibres.  From  the  osmic  acid  Boveri  washes  the  specimen  in 
distilled  water,  and  hardens  it  in  ninety  per  cent,  alcohol.  For 
staining,  a  concentrated  solution  of  acid  fuchsin  is  used  for  twenty- 
four  hours,  after  which  the  specimen  is  treated  for  the  same  length 
of  time  in  absolute  alcohol,  before  embedding  in  paraffin.  In 
treating  nerves  with  silver  nitrate  Boveri  finds  that  the  following 
conditions  result: — 

1.  In  nerve  tissue  placed  in  a  one  per  cent,  solution  of  silver 
nitrate,  to  which  an  equal  volume  of  ten  per  cent,  nitric  acid  is 
added,  the  silver  reaction  takes  place,  and  the  fibrillar  structure 
of  the  axis  cylinder  is  to  a.  certain  extent  retained,  so  that  a 
periaxial  space  does  not  arise  as  the  result  of  shrinkage. 

2.  In  well-hardened,  freshly-teased  nerves  which  have  been 
exposed  in  a  partly  dried  state  to  the  vapors  of  osmic  acid,  and 
then  treated  with  a  dilute  watery  or  alcoholic  silver  solution,  the 
silver  reaction  occurs  almost  immediately.  A  mixture  of  equal 
parts  of  a  one  per  cent,  silver  solution  and  a  one  per  cent,  osmic 
acid  solution  gives  the  same  reaction  with  fresh  tissues  as  the  silver 
shows  by  itself,  so  that  such  a  mixture  is  especially  useful  as  a 
preservative,  and  for  demonstrating  the  boundaries  of  cells. 

Mammalian  Testis. — In  preparing  the  mammalian  testis  C. 
Benda42  hardens  the  specimen,  according  to  Biondi,  in  Flemming's 
chrom-osmic-acetic  acid  (one  per  cent,  chromic  acid  7  vols.,  2  per 
cent,  osmic  acid  2  vols.,  glacial  acetic  acid  0.3-0.5  gr.).  Concen- 
trated picric  acid  and  sublimate  also  yield  fair  results.  In  staining, 
the  sections  remain  twenty-four  years  at  40°  C,  in  a  concentrated 
solution  of  neutral  acetic  acid  and  oxide  of  copper,  are  then  washed 
and  darkly  stained  in  an  aqueous  solution  of  hematoxylin.  Decol- 
orization  is  effected  by  very  dilute  hydrochloric  acid  (1-300-500). 
The  acid  is  again  neutralized  in  the  copper  solution,  the  sections 
becoming  a  light  bluish  green.  Dehydration  and  mounting  com- 
plete this  rather  laborious  method.  The  results,  however,  are 
permanent. 

Tendon-cells  and  Cells  of  Loose  Subcutaneous  Tissue. — 
According  to  Dogiel43  very  good  specimens  which  retain  their  color 
for  along  time  without  changing,  are  prepared  from  the  tendon  of 
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a  rat's  tail  which  has  been  soaked  in  Grenadier's  alum  carmine  for 
two  or  three  hours,  or  better  for  a  week  or  more.  As  the  results 
of  this  the  tendon  bundles  swell  up  and  become  transparent,  and 
the  cells  appear  beautifully  stained,  the  elastic  fibres  standing  out 
very  clearly.  By  placing  the  tendon  in  a  saturated  solution  of 
potash  or  ammonia  alum,  and  afterwards  staining  in  Grenadier's 
carmine,  alum  logwood,  hematoxylin,  eosin,  etc.,  these  may  be 
mounted  in  glycerine,  or  placed  in  alcohol,  cleaned  with  clove  oil, 
and  mounted  in  dammar  or  balsam.  For  subcutaneous  tissue,  a 
piece  free  from  fat  should  be  taken  from  the  inguinal  region  of  a 
mammal,  spread  out,  and  stained.  Picro-carmine  and  the  glycerine 
give  the  best  results  in  permanent  preparations. 

Photo-Microgbaphy. — In  the  articles  which  have  appeared  on 
the  subject  of  photo-micrography  during  the  past  year,  the  writer  has 
been  unable  to  find  anything  new  on  the  subject  of  making  negatives 
and  handling  prints.  This  department  has  therefore  been  devoted 
almost  exclusively  to  the  description  of  instruments  and  apparatus. 

If,  as  has  been  asserted  by  Mercer,44  photography  owes  so 
much  to  the  microscope,  the  microscopist  owes  much  to  the  camera 
for  permanently  recording  observations  for  which  pen  and  pencil 
are  wholly  inadequate.  From  the  time  of  Scheele,  photography 
has  gradually  undergone  the  evolutionary  changes  which  have 
brought  it  to  its  present  high  degree  of  art,  but  perhaps  no  one 
discovery  of  modern  times,  has  done  more  to  further  the  practical 
working  of  photo-micrography  than  the  introduction  of  the  gela- 
tino-bromide  process,  so  that  to-day  the  advances  made  in  this  line, 
as  applied  to  medicine  and  surgery,  may  be  considered  as  little  less 
then  remarkable.  Nearly  all  departments  of  science  have  recog- 
nized the  necessity  of  something  decidedly  more  accurate  than  the 
most  carefully  executed  drawings,  which,  however  well  done,  con- 
vey more  to  the  artist  than  to  others,  and  however  impartially 
carried  out,  tincture  more  or  less  of  his  own  interpretations.  The 
untouched  photograph,  however  is  never  partial,  shows  the  object 
as  it  actually  is,  portrays  parts  wholly  beyond  the  executive  ability 
of  the  most  expert  draughtsman,  and  requires  no  special  talent  or 
ability  in  its  production ;  while  the  modern  methods  and  the  ease 
and  facility  with  which  photographs  can  be  made,  together  with 
the  comparative  inexpensiveness  of  the  outfit,  reijders  the  camera 
an  almost  indispensable  adjunct  to  the  physician's  armamentarium. 
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In  anatomy,  surgery,  medicine,  obstetrics,  histology,  even  dis- 
eases of  the  skin,  and  many  other  conditions  to  which  it  is  applied, 
photography  is  rendering  an  immense  service. 

The  argument  has  often  been  advanced  that  the  expense  of 
apparatus  will  prevent  the  photographic  camera  from  coming  into 
general  use ;  but  this  objection  can  no  longer  be  said  of  photo- 
micrography, since  Ch.  Lecerf tt  has  proved  that  a  very  good  camera 
for  this  purpose  can  be  had  for  the  outlay  of  a  few  cents.  This 
camera,  according  to  the  author's  own  words,  is  made  of  an  ordi- 
nary wooden  box  from  10  to  12  cm.  in  length,  and  of  sufficient 
size  to  admit  the  plate  employed.  It  is  well-stopped  inside,  and 
blackened,  so  that  no  light  can  enter.  The  sides  of  one  end,  the 
board  of  which  has  been  removed,  are  grooved  to  admit  a  ground 
glass  plate  (focusing  plate),  while  in  the  other  end  a  hole  is  drilled, 
into  which  is  fastened  a  piece  of  rubber  tubing  six  cm.  long,  and 
of  sufficient  diameter  to  slip  readily  over  the  eye-piece  of  the  mi- 
croscope. Over  this  tubing  a  sleeve  of  black  velvet  is  placed,  and 
secured  at  each  end  by  an  ordinary  rubber  band.  To  use  the 
camera,  the  object  must  first  be  brought  into  the  field  of  the  mi- 
croscope, the  tube  of  which  is  then  bent  at  right  angles  to  the  foot, 
the  eye-piece  slipped  into  the  rubber  tube,  and  the  velvet  sleeve 
drawn  over  it,  and  fastened  with  the  rubber  band,  so  that  all  light 
is  excluded.  An  ordinary  petroleum  lamp  is  then  placed  in  front 
of  the  microscope,  and  by  means  of  a  magnifying  glass  it  is  deter- 
mined whether  the  image  on  the  glass  plate  is  clear  and  distinct. 
Should  this  not  be  the  case,  the  object  is  brought  into  focus  by 
means  of  the  micrometer  screw.  Thus  arranged,  the  glass  is 
removed  and  a  holder  containing  a  sensitive  plate  is  slipped  in  its 
place,  and  the  exposure  made. 

While  we  can  hardly  imagine  very  gratifying  results  from  such 
an  instrument,  Lecerf  claims  that  its  achievements  are  very  good. 
Another  camera  which  combines  efficiency  with  simplicity,  is  the 
Nelson-Curties.46  This  consists  of  a  board  with  rubber  feet  of 
sufficient  length  to  take  the  camera  when  fully  extended,  the  micro- 
scope and  the  lamp.  The  camera  consists  of  two  square  tubes  of 
cardboard,  one  sliding  into  the  other  like  a  telescope, — the  joint 
between  the  two  being  made  light-tight  by  a  velvet  flap  which  is 
secured  in  place  by  a  rubber  band.  The  ends  of  the  tube  are  of 
wood  and  upright,  and  slide  in  grooves  in  the  base-board,  being 
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fixed  by  thumb-screws.  The  front  board  has  a  brass  nozzle  to  fit 
into  the  light-excluding  cap  on  the  microscope.  The  focusing 
screens  of  gray  glass  and  plain  glass  with  ruled  lines,  slide  in 
grooves  at  the  back  of  the  upright  piece  of  wood.  The  double 
back  is  that  known  as  Tylar's  patent  metal.  Focusing  is  effected 
by  means  of  a  rod  which  runs  down  the  right  side  of  the  camera, 
a  string  passes  around  this  and  over  a  pulley  on  the  other  side  of 
the  board,  taking  a  turn  around  the  milled  head  of  the  fine  adjust- 
ment screw. 

A  home-made  camera  and  holder  has  been  suggested  by 
Field,47  the  chief  objection  to  which  (and  this  applies  to  a  large 
number  of  contrivances  in  this  line)  is  its  bulk. 

Crookshank47  has  devised  a  reversible  photo-micrographic  ap- 
paratus. This  consists  of  a  base-board  4  or  5  feet  long  to  which 
the  camera  is  fixed  and  the  microscope  is  clamped.  Illumination 
is  obtained  by  an  oxyhydrogen  lantern  which  also  rests  upon  the 
table.  In  order  that  organisms  in  liquids  or  cultures  in  gelatin 
may  be  photographed,  the  apparatus  is  arranged  to  be  placed  in  a 
vertical  position  also. 

Ellis48  has  arranged  on  the  focusing  rod  of  the  camera  a  loose 
arm  at  the  end  of  which  is  a  roller  covered  with  rubber,  which  is 
made  to  revolve  by  an  endless  strap  which  passes  around  a  wheel 
upon  the  rod.  The  roller  is  kept  in  contact  with  the  fine-adjust- 
ment screw  of  the  microscope  by  means  of  a  rubber  band  attached 
to  the  base-board  and  the  arm.  Nearly  all  focusing  arrangements 
for  photo-micrography,  however,  are  defective  and  annoying,  and 
it  would  seem  that  Crookshank's  latest  method  is  most  desirable, 
in  that  it  does  away  with  focusing  rod,  strings  and  complicated 
mechanisms.  Mr.  E.  M.  Nelson,49  of  London,  England,  has  de- 
vised a  useful  focusing  screen,  which  has  the  inch  and  centimeter 
scales  and  a  crossed  diagonal  scale  engraved  upon  the  glass.  Not 
only  does  the  engraving  form  a  convenient  spot  on  which  to  focus, 
but  by  means  of  the  scale  the  magnifying  power  may  be  deter- 
mined. 

The  question  of  the  use  of  the  eye-piece  in  photo-micrography 
is  one  which  interests  all  engaged  in  this  pursuit.  The  latest  to 
take  up  the  discussion  of  the  subject  is  Rafter,50  who  asserts  that 
the  use  of  the  eye  piece  causes  not  only  great  loss  of  light,  but  also 
great  loss  of  distinctness  in  the  image.     His  experience  leads  him 
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to  the  conclusion  that  the  use  of  the  simpler  optical  combination 
of  the  adjustable  achromatic  amplifier,  is  preferable  to  all  so-called 
projecting  eye  pieces.  Rafter's  photo-micro  camera  is  specially  de- 
signed for  doing  photo-micrographic  work  of  a  high  character 
with  the  greatest  possible  economy  of  time.  It  is  for  this  purpose 
that  the  second  prism-tube  has  been  added  specially  for  low  power 
work  without  the  amplifier,  and  Rafter  has  no  difficulty  in  making 
with  this  camera  a  half  dozen  negatives  in  an  evening,  when  work- 
ing with  lamp  light  and  the  amplifier,  or  from  eight  to  ten  in  the 
same  time  when  working  with  low  powers  and  without  the  ampli- 
fier, in  each  case  doing  the  developing  himself.  In  working  by 
sunlight,  where  much  shorter  exposures  are  required,  the  same 
length  of  time  gives  an  additional  amount  of  work. 

In  case  one  has  an  extra  microscope,  the  new  apparatus  for 
working  the  amplifier  may  be  adapted  to  it  at  moderate  expense, 
and  by  construction  of  the  bellows  and  extension  arrangements  as 
above  described,  the  most  important  advantages  of  the  camera 
gained. 

One  of  the  most  satisfactory  cameras  for  the  physician,  in  the 
writer's  opinion,  however,  is  Walmsley's  Improved  Photo-Micro 
Camera ;  for  not  only  is  this  instrument  admirably  adapted  for 
photo-micrographic  work,  but  with  the  addition  of  a  Beck  or  Dar- 
lot  portrait  lens,  the  physician  is  also  enabled  to  take  admirable 
photographs  of  cases,  etc.,  which  occur  in  his  practice,  with  the 
minimum  of  time  and  trouble  expended. 

An  important  feature  of  this  camera  is  that  it  can  be  utilized  in 
copying,  enlarging,  or  reducing.  This  is  effected  by  introducing 
any  good  rectilinear  photographic  lens  into  the  middle  division 
of  the  bellows,  which  is  fitted  with  a  stop-cam,  the  same  as  that 
used  at  the  rear  of  the  bellows.  The  front  of  the  box  is  fitted  with 
a  double  shifting  arrangement,  so  that  upon  removing  the  cone,  a 
negative  of  either  size  made  by  the  camera  can  be  inserted  and  ac- 
curately centered ;  then,  by  suitably  manipulating  the  instrument 
an  enlarged  or  reduced  image  may  be  cast  upon  the  focusing 
screen.61 

W.  His62  has  invented  an  "Embryograph"  for  photographing 
serial  sections,  which  will  prove  of  great  service  to  those  engaged  in 
this  line  of  investigation. 

But  whichever  camera  is  employed,  the  operator  must  bear  in 
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mind  that  it  is  absolutely  essential  that  the  microscope  lenses  used 
shall  be  of  excellent  quality,  possessing  good  definition,  penetration 
and  flatness  of  field.  Miss  King53  states  that  the  penetration  may 
be  improved  by  inserting  a  diaphragm  behind  the  posterior  com- 
bination of  the  objective  at  the  point  of  greatest  convergence  of  the 
rays.  This  point  is  most  easily  ascertained  by  sliding  the  diaphragm 
up  and  down  until  the  proper  spot  is  reached.  For  this  class  of 
work  the  apochromatic  lenses  of  Zeiss,  of  Jena,  and  Gunlach,  of 
Rochester,  are  meeting  with  great  favor.  Where  apochromatic 
objectives  are  not  used,  the  difference  between  the  chemical  and 
visual  foci  may  be  Remedied  by  the  use  of  a  blue  cell. 
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HISTOLOGY. 

By  W.  P.  MANTON,  M.D.,  F.R.M.S., 

DETROIT. 


Histological  research  is  now  so  largely  devoted  to  animal 
(zoology)  rather  than  human  tissues,  that  the  literature  of  the 
latter  is  not  only  widely  scattered,  but  difficult  of  access.  The 
work  that  has  been  done,  however,  is  for  the  most  part  of  practical 
interest,  and  a  synopsis  of  the  most  important  papers  which  have 
appeared  will  indicate  the  advancement  made  in  this  department 
of  medicine. 

Tlie  Glands  of  the  Nasal  Mucous  Membrane. — Paulsen1  has 
found  that  the  glands  of  the  osometric  region  in  horses,  calves, 
pigs,  guinea  pigs  and  goats,  has  a  mixed  epithelium,  which  is 
peculiar  to  the  mucous  and  serous  glands.  Aside  from  these  there 
is  a  third  form  in  which  the  characteristics  of  the  other  two  unite. 
In  the  glands  of  the  respiratory  region  of  man,  only  the  mucous 
were  found. 

Structure  of  the  Striated  Muscular  Fibres  in  Man. — Babinski2 
has  found,  in  the  striated  muscular  fibres  of  man,  that  in  the  con- 
nective tissue  separating  the  bundles  of  fibres,  there  are  numerous 
islets  of  a  more  or  less  regularly  rounded  form,  and  of  the  diam- 
eter of  from  two  to  three  hundred  micro-millimeters  (about  eight 
to  twelve  thousandths  of  an  inch).  These  bodies  are  constituted 
as  follow :  At  their  surface  is  a  sheath  of  connective  tissue,  which 
stains  deeply  red  with  picro-carmine,  very  distinct  from  adjacent 
structures,  and  resembling  the  lamellated  sheaths  of  nerves.  In 
the  space  defined  by  this  sheath  are  to  be  seen  a  group  of  from 
three  to  seven  striated  fibres,  inferior  in  size  to  the  fibres  of  other 
parts  of  the  muscle,  but  exhibiting  a  large  number  of  nuclei.  In 
some  of  the  islets,  nerve  tubes  as  well  as  muscular  fibres  were 
found.  The  structures  of  some  of  these  islets  are  moreover  some- 
what complicated,  inasmuch  as  the  sheath  is  sometimes  divided 
into  two  or  three  secondary  compartments  by  processes  of  con- 
(392) 
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nective  tissue ;  in  one  of  these  compartments  small  muscular  fibres 
may  be  found ;  in  a  second,  a  nerve  trunk ;  in  a  third,  vessels. 
The  small  groups  of  fibres  appear  to  be  secondary  bundles  of 
muscle  in  course  of  degeneration,  a  (so  to  speak)  physiological 
atrophy. 

Nerves  in  the  Liver. — MacallumV  researches  in  regard  to  the 
nerve  terminations  in  the  liver  of  man  and  necturus  indicate  that 
an  intercellular  nervous  network  exists,  from  which  excessively 
fine  twigs  are  given  off,  each  terminating  in  a  delicate  bead,  in  the 
interior  of  the  hepatic  cells,  near  the  nucleus.  In  the  necturus  the 
nerves  also  break  up  into  very  fine  twigs,  which  enter  the  gland 
cells  and  branch,  and  terminate  in  beads  or  swellings  near  the 


1.  Transection  op  Diaphysis  op  Fbihtr  which  has  been  Digested  por  12  - 
Hours  in  Water  in  a  Sealed  Glass  Tube  at  120°  Celsius.— a  a,  portion 
containing  air.  B  B,  partly  cleared  In  this  portion  dark  points  appearing  singly 
and  in  groups  indicate  the  transversely  divided  tubules  which  contained  the  fibrils ; 
the  short,  dark  lines  are  these  tubules  obliquely  divided,  c.  Lumen  of  the  Haversian 
Canal.— (Archiv /.  Mikrosk.  Anat.) 

nucleus,  which  is  in  immediate  contact  with  the  protoplasmic 
reticulum  within  the  cell. 

Are  Bone  Fibres  Calcified  ? — Ebner4  reasserts  the  opinion 
already  advanced  by  him  that  the  fibres  of  bone  tissue  are  not 
petrified,  but  that  the  lime  salts  are  deposited  in  the  cement 
between  the  fibrils.  In  a  careful  reply  to  Kolliker's  criticism,  a 
reconsideration  of  the  subject  is  undertaken,  and  the  above  opinion 
substantiated.  Various  methods  are  given,  but  in  a  section  of  bone 
which  has  undergone  a  prolonged  cooking  in  water,  or  has  been 
burned,  minute  tubes  which  have  held  the  fibrils  may  be  seen. 

Development  of  Elastic  Tissue. — Kuskow's6  investigations  to 
determine  the  development  of  elastic  tissue,  while  they  indicate 
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that  the  cell-nucleus  has  a  share  in  the  formation  of  this  tissue,  do 
not  prove  that  the  latter  arises  originally  in  the  nucleus,  or  is 
formed  solely  by  it,  since  it  is  possible  that  the  protoplasm  par- 
ticipates in  this.  In  the  lig- 
amentum  nuchae  of  a  five 
months*  calf  embryo,  the 
elastic  fibres  passed  from 
the  ends  of  the  nucleus, 
arising  in  some  instances  in 
the  interior  of  the  latter, 
whence  they  could  be  traced 
to  their  exit.  Aside  from 
these,  fibres  are  met  with 
which  go  from  the  end  of 
the  nucleus,  from  a  single 
portion  of  which  from  one  B'  * 

r         _  _,  _  .        •  2.    A  A   AND   BB   AS  IN    PlQ.    1.— THE   DARK   IiENBS 

to  five  fibres  may  be  given  £*■  th^^riijoontain ino  tubulbs.-^- 
ofF.  In  the  arytenoid  carti- 
lage of  a  two  and  a  half  months'  calf,  the  existence  of  cells  which 
would  produce  new  elastic  tissue  could  not  be  determined,  but  the 
connection  between  well  developed  elastic  tissue  and  the  cell- 
nucleus  could  be  demonstrated. 

Structure  of  Fallopian  Tube. — Orthman7  has  studied  the 
normal  Fallopian  tube,  more  especially  with  reference  to  patho- 
logical changes.  The  Fallopian  tube-wall  consists  of  three  principal 
layers :  a  mucous,  a  muscular,  and  a  connective  tissue  layer.  The 
thickness  of  the  entire  wall  at  the  uterine  end  is  0.3-0.4  cm. ; 
at  the  abdominal  end  0.9-1.2  cm.  The  relation  of  the  three 
layers  is  quite  different  in  the  different  portions  of  the  tube :  thus, 
while  the  mucous  coat  is  thinnest  in  the  uterine  portion,  the  mus- 
cular layer  forms  the  greater  portion  of  the  wall,  and  in  this  latter 
the  external  longitudinal  layer  is  about  twice  as  thick  as  the  inter- 
nal circular  layer  of  fibres.  This  relation  gradually  changes,  so 
that  at  the  abdominal  end  the  mucous  membrane  forms  the  bulk 
of  the  wall,  while  the  muscle  layer  is  considerably  weaker.  The 
most  external  layer  of  connective  tissue  remains  about  the  same, 
except  that  toward  the  abdominal  end  it  becomes  somewhat 
looser  and  more  vascular.  On  this  layer  is  situated  the  flat  layer- 
endothelium  of  the  peritoneum. 
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Structure  of  Reticular  Cartilage. — In  R.  Kolster's8  studies  on 
reticular  cartilage  he  finds  that  the  fibrill®  run  parallel  with  the 


|C 

l.  Section  from  Vicinity  of  Perichondrium.— a,  cell* 
lying  upon  the  perichondrium.  B,  perichondrium,  c,  blood- 
vessels, d,  Broken-up  intercellular  substance.— ^Archiv  /. 
Mihrwk.  AnaL) 


2.  Teased  Prepara- 
tion.— {Ibid,) 


perichondrium  for  a  distance,  and  then  bending  toward  the  middle 
assume  a  more  vertical  direction.  If  individual  fibres  are  followed 
to  the  perichondrium,  it  will  be  seen  that  they  run  into  the  latter, 


8.  Cartilage  from  Rim  of  Ear.    Letters  apply 
as  in  Fig.  l.-(/Wd.) 


4.  Detached  Capsule.  —  a,  a 
shrivelled  cell,  b,  capsule  mem- 
brane, flbrillated.— {Ibid.) 


where  they  may  be  traced  until   they  become  indistinguishable 
from  the  connective  tissue  fibres  of  that  membrane.     In  the  mid- 
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die  of  the  cartilage,  the  fibres  run  perpendicular  to  the  perichon- 
drium and  are  more  or  less  united  in  bundles.     This  is  best  seen 
in  sections  taken  from  the  lower  portions  of  the  ear  cartilage, 
where  the  intercellular  substance 
appears  as  a  net  of  fibre  bundles, 
in  the  meshes  of  which  are  found 
the  cells.     Contrary  to  the  teach- 
ings of  modern  text-books,  Kol- 
ster  finds  that  it  is  impossible  to 
differentiate  the  delicate  "mem- 
brane" capsule  as  an  independent 
structure.     In  sections  in  which 
the  capsule  is  half  preserved  a 
ring  is  seen,  part  of  which  is 
raveled  out  as  fine  fibrils.  (Fig.  4.) 

Neither  teased  preparations  nor  *  "^^^^^^l^S^^^f. 
portions  spread  as  a  film  between  M*ro*k.  Anat.) 

the  cover  and  glass  slip  show  the  branching  fibrils,  as  found  by 
Tillman  in  the  knee-joint  cartilage,  but  denied  by  Kassowitz,  nor 
are  there  plasmatic  channels,  as  pointed  out  by  Hertwig.8 

The  Relation  of  (lie  Intestinal  Epithelium  to  Lymphoid  Tissue. 
— The  studies  of  DavidofF9  on  the  relation  of  the  intestinal  epithe- 
lium to  the  lymphoid  tissue  present  the  subject  in  a  different 
aspect  than  that  of  other  authors,  and  opens  anew  the  discussion 
of  this  much  mooted  point.  In  the  epithelial  lining  the  cells  are 
broadened  toward  their  free  ends,  but  become  contracted  and  even 
pointed  at  the  so-called  basement  membrane.  In  places  they 
divide,  leaving  more  or  less  space  between  the  two  processes. 
From  these  basal  extremities  of  the  cells  fine  processes  go  off 
into  the  basement  membrane  (fig.  3  and  figs.  4-10),  and  from 
this  latter  other  fine  threadlike  processes  go  to  the  connective 
tissue  below,  so  that  no  division  line  is  to  be  found.  This  leads  to 
the  conclusion  that  the  basement  membrane  is  a  middle  zone 
belonging  to,  and  made  up  of  processes  from  both  the  epithelial 
and  adenoid  substance.  This  theory  is  opposed  to  the  writings  of 
Donitz,  Eberth,  Kolliker  and  others,  who  hold  that  the  basal  mem- 
brane is  made  up  of  closely  approximated,  fine  connective  tissue 
fibres ;  to  those  of  Quain,  Watney,  Drasch  and  Ranvier,  who  think 
the  basal  membrane  is  an  endothelial  tunic  having  lacunae,  etc. 
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The  fact  that  nuclei  are  met  with  in  this  middle  zone  disproves 
its  endothelial  nature.  These  nuclei  are  not  regular  in  their 
arrangement  and  are  found  in  the  thickest  portions  of  the  hasal 
membrane,  and  probably  belong  to  the  epithelial  (fig.  1)  processes. 
The  lining  epithelium  has  two  nuclei,  a  primary  and  a 
secondary.  The  latter  may  not  be  constant,  being  connected  with 
the  digestive  process.  The  primary  nucleus  is  generally  situated 
in  the  middle  of  the  cell,  frequently  in  its  basal  third,  and  rarely 
near  its  border.  It  has  a  cell  membrane  and  a  varying  number  of 
nucleoli.  (See  colored  plate,  Figs.  1-11  Pk.)  The  form  of  the 
primary  nucleus  is  elliptical;  it  is  usually  twice  as  large  as  the 
secondary  nucleus,  and  as  a  result  of  a  lesser  condensation  of  the 
chromatin,  the  entire  nucleus  appears  more  transparent.  The  chro- 
matin of  the  secondary  nucleus  is  condensed,  and  the  nucleus 
membrane  is  quite  firm.  It  is  generally  round  and  varies  in 
number,  there  seldom  being  two  in  one  cell.  (See  colored  plate, 
Figs.  1-6  Sk.)  This  secondary  nucleus  is  rarely  seen  between 
the  free-border  of  the  cell  and  the  primary  nucleus,  and  is 
never  found  in  the  border  itself,  or  in  the  flask-shaped  crypts  or 
lymph-ganglions.  The  origin  of  these  nuclei  is  uncertain.  It  is 
disputable  whether  they  are  wandering  leucocytes,  and  it  is  not 
positively  settled  that  they  are  the  result  of  nucleus  division  or 
budding.  The  future  of  these  cells  is  also  problematic.  They  are 
not  constant  in  the  epithelium,  disappearing  entirely.  It  is  hardly 
likely  that  they  break  up  in  the  cell,  but  are  probably  eliminated. 
This  may  be  accomplished  in  two  ways ;  either  they  are  cast  off 
into  the  intestinal  lumen,  or  they  are  passed  into  the  stratum  pro- 
prium ;  the  latter  is  altogether  probable.  As  the  layer  of  leuco- 
cytes below  the  middle  zone  have  nuclei,  which  in  size  and  shape 
cannot  be  distinguished  from  the  secondary  nuclei  of  the  epithelium 
or  from  the  nuclei  of  the  threadlike  processes  of  these  cells,  there 
seems  to  be  a  direct  connection  between  these  leucocytes  and  the 
epithelium.  The  formation  of  these  leucocytes  from  the  intestinal 
epithelium  has  no  unimportant  meaning  in  the  process  of  nutritive 
absorption,  especially  of  fats.  The  epithelial  cells  can  in  this  way 
easiest  turn  the  absorbed  material  into  the  blood  circulation.  In 
the  crypts  of  the  vermiform  appendix  of  the  guinea  pig  a  basement 
membrane  is  seen  running  down  toward  the  bottom  of  the  crypt, 
where  it  stops,  and  the  intestinal  epithelium  comes  in  direct  con- 
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tact  with  the  lymphoid  tissue.  (Fig.  14.)  Here  the  epithelium  is 
irregular  in  size  and  arrangement,  and  the  difference  between 
primary  and  secondary  nuclei  is  indistinguishable.  The  interme- 
diate zone  appears  as  a  wide-meshed  net  work  of  protoplasmic 
threads  formed  by  the  processes  from  the  epithelial  cells.  In  this 
are  seen  a  variety  of  nuclei,  the  large  primary,  small  nuclei  having 
the  same  appearance,  elongated  nuclei  like  those  in  the  basement 
membrane,  and  finally  small  secondary  nuclei  rich  in  chromatin, 
and  so  down  to  a  point  where  smaller  cells  preponderate  in  the 
lymph  glands  themselves. 

Anatomy  of  the  Epidermis. — A.  BlaschkoV0  investigations 
of  the  epidermis,  have  thrown  new  light  on  the  structure  of  this 
layer,  and  are  interesting  as  differing  in  many  respects  from  the 
hitherto  accepted  descriptions. 

The  skin  may  be  divided 
into  smooth  and  hairy,  the 
former  including  such  por- 
tions as  the  volar  surface 
of  hands  and  feet,  the 
nails,    lips,    nipples,   parts 


8.  Surface   View  of    the   Rete  9.  Surface  View  of  the  Rete  Malpighi  of 

Malpighi  of  Sole  of  Foot  of  Foot   of   another    Child  ;  Border    be- 

Newborn     CH.iL,T>.—(Archiv    /.  tween  Sole  and  Back.— (Ibid.) 
Mikrotk.  AnaL) 

of  external  genitals,  and  the  portion  of  the  external  auditory 
canal  lying  nearest  the  tympanum.  In  fig.  1  of  the  colored  plate 
a  transverse  section  through   the   sole   of  the   foot  of  a  young 
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monkey,  is  seen.     Here  the  under  epidermal  surface  shows  twice 
as  many  prominences  as  are  above ;  these  cone-like  bodies  are,  in 


^£  1TTT 


la  SURFACE     VIEW    OF  1L  TRANSECTION     THROUGH  12.  SECTION    IN     DIRECTION 

Lower  Side  of  Epi-  Ribs   and   Furrows   in  of  Ribs.    The  Ridges 

dermis  from   end  the    hand   of   a   flve  hays   an    even    con 

of  Finger  of  Four  Months'  Embryo;  Begin-  tour,— (/Wd.) 

Months'  Embryo.—  ning    of     the    Fold.— 

{AreMv  /.     Mikrotk.  {Ibid.) 
AnaL) 

reality,  transections  of  longitudinally  running  ridges  (leisten). 
The  latter  ridges  are  of  two  kinds,  those  which  correspond  to 
the    ridges   in  which   the   sweat-glands   open,   the  gland-ridges 

(d),  and  those  found 
between  every  two  gland- 
,  ridges  dipping  down  under 
the  furrows — the  fold.  Be- 
tween the  gland-ridges,  the 
corium  usually  sends  up  a 
prolongation,  but  at  times 
this  is  absent,  and  the  folds 
are  connected  by  a  wall  of 
epithelium  (q).  The  mean- 
ing of  this  wall  becomes 
evident  in  a  section  parallel 
with  the  epidermis  (fig.  2). 
Here  are  seen  the  gland- 
ridges  (d),  with  the  open- 
ings of  the  glands  (s),  the 
fold  (f ),  and  between  these 

18.  Left  Nail-bed,  Right  Nail  Inner  Sur-       the    transverse    rido-ps    (a} 
face  (Half  Schema tic).-r,  free  edge  of  cioiioveiae    nuges    ^q;, 

S7^tr-(°iiSfrend;w' Hneo?nau     theSe  latter  sometimes  con- 
nected with  each  other  by 
secondary  ridges,  which  do  not  appear  in  the  illustration.      In 
the  lower  portion  of  this  section,  which  is  somewhat  oblique  to 
the  epidermis,  is  seen  the  arrangement  of  the  connective  tissue 
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fibres,  which  run  parallel  to  the  folds,  and  in  the  vicinity  of  the 
gland  ridges,  parallel,  transverse  or  circular  about  the  sweat 
canals.  Below  and  above,  the  divided  cutis-papillae  are  seen  as 
quadrangular  spaces,  between  the  longitudinal  and  transverse 
ridges. 

In  fig.  3,  which  is  made  up  of  several  preparations,  the  three 
varieties  of  ridges  are  also  seen.     Here  the  lower  contour  of  the 
gland-ridges  and  the  fold  appears  even,  except  in  those  places 
where  the  trans-ridges  give  rise  to  a  jagged  or  dentated  look. 
The  hand  (fig.  4)  and  finger  (fig.  5)  skin  show  but  a  slight  devia- 
tion in   structure  from   that  of  the 
foot,  the  gland-ridges  only  appearing 
larger.      The    arrangement   in    the 
human  subject  before  and  at  birth 


14.  Inner  Surface  of  Nail,;  Lateral, 
Proximal  Zone.— l.  longi;  q,  trans- 
ridges.—  (Archivf.  Mikroak.  Anal.) 


NA 


is  essentially  the  same  (fig.  6)  as  in 
the  case  of  the  monkey.    Subsequent 

.      .  .  /  .    /i  15-  Cutis  Surface  (Left)  and  Inner 

mechanical  and  other  influences,  g^c^or  0^«»jbcb»«S 
however,  produce  a  decided  change;  $™A»&a^ 
as  the  result  of  these,  secondary  com6T&eridges.-(/Wd.) 
(fig.  7  s  q)  and  tertiary  ridges  form,  which  do  not  run  at  right 
angles  to  the  longitudinal  ridges.  In  the  human  hand  the  fold  is 
rather  poorly  developed,  and  the  gland-ridges  have  an  unsym- 
metrical  appearance,  being  thin  in  one  place  and  thickened  in  an- 
other, especially  at  the  openings  of  the  sweat-glands.  This  gives 
rise  to  wavy  appearance  of  the  contour. 

Figures  8  and  9  in  the  text  show  a  surface  view  of  the  rete 
Malpighi  from  the  sole  of  the  foot  of  a  newborn  child.  The 
reason  that  the  primary  trans-ridges  are  not  so  prominent  as  the 
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longitudinal  ridges  is  explained  by  the  fact  that  the  papillae  rest 
upon  cutis  ridges,  which  run  between  and  parallel  longi-ridges. 
The  secondary  and  tertiary  trans-ridges  correspond  to  the  com- 
pound papillae  of  the  cutis.  Figs.  10,  11  and  12,  are  from  the 
finger  and  hand  respectively. 

Passing  on  to  the  nail,  Blaschko  differentiates  two  regions, 
which  are  plainly  seen  during  the  early  years  of  life.     In  the  an- 
terior (distal)  region,  the  rete  shows  a  row  of  parallel  longitudinal 
~~ —  ridges,  of  which  from  two  to  five  united  at  an  acute 

s  angle  at  the  anterior  nail  border  to  form  a  large 
ridge.  In  the  posterior  region  the  longitudinal 
ridges  grow  gradually  smaller,  divide  now  and 
then,  terminate,  and  are  replaced  by  spindle-shaped 


]&  Epidermis  prom 
Dorsum  of  Penis 
of  Newborn.  — 
8,  sweat-glands.— 
(Arehivf.  Mikrotk. 
AnaL) 


17.  Epidermis  from  Corona  Glandis.— (IMrf.) 

bodies,  which  also  run  longitudinally,  and  are  rarely 
connected  by  trans-ridges.  The  finger  nail  of  the 
adult  presents  a  characteristic  appearance  Here 
three  zones  can  be  made  out,  a  distal  zone  with 
slightly  developed  ridges  which  divide  posteriorly, 
thus  increasing  in  number,  but  at  the  same  time  losing  in  size, 
until  they  reach  the  semi-lunal  line  where  they  break  up  into 
numerous  finer  ridges,  forming  a  lenticular  space.  Beyond,  the 
finer  ridges  reunite  to  form  thicker  bodies,  and  from  these  are 
given  oiF  trans-ridges.     (Fig.  14.) 

The   difference  in  nails  at  various  ages  depends  upon  the 
greater  development  of  the  epithelial  elements. 

Luschka  was  the  first  to  divide  the  lip  into  a  jxtrs  glabra  and 
a  p.  villo8a,  and  Blaschko  finds  this  arrangement  quite  satisfactory. 

2ft-T 
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„  of 
the  Epidermis. 


In  fig.  15  a  surface  view  of  the  lower  lip  is  shown.     In  the  an- 
terior portion  of  this  is  an  extensive  net-work  of  connective  tissue 


18.  Inner  Epidermal  Surface  of  the  Mamma  of  a  Newborn  Child.— m, 
opening  of  milk-glands;  H,  hair  roots;  r,  network  of  prominent  ridges;  R,  line 
net- work  between  the  hair  roots.— {Archivf.  Mikrosk.  Anal.) 

and  epithelial  ridges,  which  is  sharply  defined  from  the  eminences 
of  the  posterior  (lower)  part.     These  thickenings  sink  down  into 


19.  Epidermis  from  Inner  End  of  External  Audi- 
tory Passage  (Child).— o,  epidermis  of  upper  and  19a.  Point  of  Passage  from 
lower  walls  of  passes ;  t,  tympanum ;  at,  annulus  tym-  Upper  to  Lower  Wall 
panicus ;  H,  hair  root ;  w,  ridge  whorl.— (Ibid  )  of  the  Canal.— (Ibid.) 

the  rhomhoidal  meshes  of  the  connective  tissue  layer.     On  the 
prominent  margins  of  these  meshes,  numerous  thread-like  papill® 
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are  seen ;  these  increase  in  number  and  height  toward  the  posterior 
portion.     Occasionally  such  papillae  will  be  found  anteriorly. 


20.  Skin  from  Forehead  of  Newborn  Child.— h,  stumps  of  hair  roots.— (Arehiv  /. 

Afikro* k.  Anat.) 


2L  8kin  of  Face,  same.— e,  sweat-glands.         22.  Skin  over  Rterno-cleido  Mastoid 
—{Ibid.)  Muscle.— (Ibid.) 


23.  8kin  of  Mons  Veneris.— (Ibid.) 

On  the  under  surface  of  the  epidermis  of  the  nipple,  Blaschko 
finds  that  the  hair  roots  (fig.  18  h)  stop  short  of  the  openings  of 
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the  milk  ducts,  while  large  and  small  epithelial  ridges  from  this 
point  run  down  to  and  around  the  openings.  By  crossing  each 
other  at  right  angles,  meshes  to  receive  the  cutis  papillae  are  formed. 
(Fig.  18.)  On  the  penis  the  epithelial  ridges  form  a  net- work  of 
elongated  meshes,  into  which  the  corresponding  cutis  ridges  are 


21  Skin  of  Abdomen.— (Arehiv  /.  Mikrosk.  AncU.) 

inserted.  (Fig.  16.)  In  fig.  17  (corona  glandis)  the  ridges  are 
cJo§ely  crowded  together  until  they  reach  the  corona,  where  they 
spread  out  into  a  hroad  net-work  of  circular  and  radiating  fibres. 
About  the  meatus,  the  ridges  become  more  circular  in  direction, 


25.  Skin  from  Buttocks.— r,  raphe  perinei.    an,  anal  opening.— {Ibid.) 

and  the  connecting  ridges  are  shorter.  Apparently  all  of  the 
radiating  ridges  do  not  converge  toward  the  urethral  orifice,  but 
run  somewhat  spirally  around  it. 

In  the  folds  between  the  labia,  and  on  the  external  surfaces 
of  the  labia  minora,  there  are  no  regularly  arranged  epithelial 
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ridges.  In  the  inner  surfaces  of  the  small  labia,  however,  there 
are  large  ridges,  which  spread  out  fan-like  toward  the  introitus. 
These  are  connected  by  short  trans-ridges. 


26.  Skin  of  Thigh  in  Vicinity  of  Knee-Joint.— (Archivf.  Mikrotk.  Anal.) 

Kauffman  has  described  the  existence  of  cutis  ridges  in  the 
skin  of  the  external  auditory  canal  near  the  tympanum.  In  this 
Blaschko  agrees,  but  differs  with  KauiFman  as  to  the  direction 

taken  by  these  ridges.  Fig.  19  represents  the 
actual  arrangement  of  these.  A  few  mm.  in 
front  of  the  drum  the  hairs  stop,  and  ridges 
formed  of  rete  Malpighi  extend  somewhat 
spirally  to  the  lower  border  of  the  tympanum, 
here  they  end  in  a  whorl.  The  arrangement 
of  the  ridges  and  the  fact  that  they  begin 
where  the  hair  leaves  oiF,  leads  to  the  con- 
clusion that  they  are  the  anatomical  equiva- 
lent of  the  hairs.  Fig.  19a  shows  the  point 
of  crossing  between  the  upper  and  lower 
auditory  walls.  Of  the  hairy  epidermis  there 
are  four  varieties:  where  there  are  no  ridges 
and  no  cutis  papillae,  only  regularly  arranged 
hairs, — this  is  found  chiefly  in  the  skin  of 
the  forehead  (fig.  20)  and  the  perineal  raphe 
(fig.  25);  where  there  are  flattish  ridges 
which  occasionally  fork,  both  arms  running 
27.  bfidermm  of  skin  from  parallel,  on  the  lower  surface  of  the  epi- 
dermis, best  seen  in  skin  of  neck  (fig.  22) 
or  mons  veneris  (fig.  23) ;  where  the  ridges  form  a  half  closed  net- 
work, the  trans-ridges  often  failing  to  reach  these  running  longi- 
tudinally (fig.  24),  seen  to  good  advantage  in  the  skin  of  the  back 
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(fig.  27);  where  the  epithelial  ridges  form  a  completely  closed  net- 
work, seen  in  skin  of  the  head  (figs.  30,  31),  of  the  back  (fig.  27), 


28.  Epidermis  op  Skin  from  Hand.        29.  Epidermis  from  External  Border  or 
— (Archivf.  Mikrotk.  Anat.)  Foot  over  Calcaneus.— (Ibid.) 


80.  Section  through  Scalp  of  a  Two-year-old  Child,  perpendicular  to 
the  Hair.— H,  Hair  follicles :  l,  Longi-ridge  cut  through ;  r,  long  section  through 
connective-tissue  fibres.— <  Ibid.) 


81.  Section  in  Direction  of  Hair.— b,  transaction  of  connective-tissue  fibres.— (ibid.) 

of  the  buttocks.  (Fig.  25.)  The  various  arrangements  may  be  seen 
in  figures  26,  skin  from  thigh  near  knee-joint,  28,  epidermis  from 
back  of  hand,  29,  epidermis  from  external  border  of  foot 
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By  W.  XAYIER  SUDDUTH,  M.D.,  F.R.M.S., 


PHILADELPHIA. 


EMBRYOLOGY. 

The  past  year  has  been  one  in  which  no  inconsiderable 
advance  has  been  made  in  the  study  of  embryology.  The  work 
recorded  has  been  done  largely  upon  the  lower  animals,  in  whose 
analogous  genesis  may  be  reflected  the  problem  of  the  beginning 
of  life  in  man.  The  rapid  strides  made  in  our  comprehension  of 
the  subjects  of  heredity  give  promise  of  great  good  to  mankind  at 
large,  as  well  as  of  answering  some  of  the  deeper  problems  of 
etiology.  Several  valuable  papers  have  been  presented  during  the 
year  on  the  conditions  influencing  the  production  of  sex.  The 
search  for  polar  globules  in  the  mammalian  ova  has  been  renewed 
with  fruitful  results.  The  subject  of  spermatogenesis  has  received 
full  and  intelligent  consideration  at  the  hands  of  Benda,1  who 
bases  his  conclusions  upon  a  long  line  of  researches  made  upon 
the  ox,  rabbit,  guinea-pig,  boar,  rat,  mouse,  dog,  and  cat.  He 
finds  that, — "(1)  the  seminal  canals  of  the  mammalia  include 
two  functionally  different  elements:  the  mother-cells,  with  their 
derivatives,  and  the  basal-cells.  (2)  The  process  of  spermatogenesis 
is  accomplished  in  four  stages:  (a)  multiplication  of  mother- 
cells  ;  (ft)  formation  of  sperm-cells  from  some  of  the  mother-cells ; 
(c)  copulation  between  the  basal-cells  and  the  former;  (d)  modifica- 
tion of  the  thus  united  sperm-cells  into  spermatozoa.  (3)  All  the 
four  acts  occur  by  successive  displacement.  (4)  The  multiplication 
of  mother-cells  occurs  by  indirect  cell-divisions  in  the  most  external 
cellular  layer  of  the  seminal  canal.  (5)  The  formation  of  a  row  of 
sperm -cells  is  effected  by  a  preparative  alteration  in  the  position  of 
the  mother-cells.  The  latter  multiply  by  indirect  division  in  the  inner 
layers  of  the  canal,  and  some  of  the  results  form  reserve  mother- 
cells.  (6)  After  the  perfecting  of  a  generation  of  sperm-cells,  the 
basal-cells  in  the  outermost  zone  conjugate  with  them,  each  basal- 

(407) 
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cell  uniting  with  a  number  of  sperm-cells.  (7)  Contemporaneously 
with  or  immediately  after  the  occurrence  of  this  conjugation  the 
sperm-cells  begin  to  be  modified  into  spermatozoa.  (8)  The 
nucleus  forms  the  various  parts ;  the  cellular  body  is  dissolved. 
(9)  The  portion  of  the  nucleus  nearer  the  point  of  copulation 
forms  the  head,  the  reverse  the  tail.  (10)  During  their  entire 
modification,  the  sperm-cells  remain  in  organic  connection  with  the 
basal-cell,  and  form  by  active  and  passive  modifications  of  the 
latter  a  bundle  of  spermatozoa.  (11)  They  are  expelled  as  they 
actively  or  passively  lose  their  connection  with  the  basal-cell,  and 
are  pressed  out  laterally  by  the  proliferation  of  adjacent  elements. 

(12)  The  various  steps  occur  regularly  in  each  part  of  the 
tubule,  so  that  certain  events  in  successive  rows  of  seminiferous 
cells  always  coincide.  Thus  the  close  of  a  period  of  modification 
coincides  with  that  of  the  multiplication  of  sperm-cells.  The 
beginning  of  the  former  occurs  at  the  same  time  as  the  preparative 
alterations  of  the  mother-cells ;  these  preparative  changes  always 
occupy  the  same  time  as  two  periods  of  modification ;  two  rows  of 
sperm-cells  are  always  in  process  at  the  same  time ;  the  close  of 
each  process  of  modification  is  contemporaneous  with  the  per- 
fecting of  a  generation  of  sperm-cells,  so  that  at  the  end  of  modi- 
fication the  material  for  the  next  period  is  already  in  progress. 

(13)  In  each  portion  of  a  seminal  tubule  it  is  therefore  possible 
to  have  a  periodic  secretion  of  spermatozoa,  and  an  unbroken 
succession.  (14)  The  secretory  periods  in  the  different  portions 
of  the  tubule  do  not  coincide.  (15)  By  a  regular  alteration  of  the 
secretory  periods  in  the  different  parts  of  the  tubules  there  is  a 
possibility  for  continuous  secretion  throughout  the  mammalian 
testis." 

These  investigations,  following  those  of  Geddes  and  Thomson,2 
give  as  complete  a  review  of  the  subject  as  has  been  presented. 
The  idea  has  been  advanced  that  the  ovum  serves  as  the  medium 
for  the  development  of  the  male  product,  and  as  such  plays  a 
passive  part.  The  law  of  heredity,  however,  seems  to  confront 
this  theory  at  the  outset,  the  mother,  in  most  instances,  stamping 
her  individuality  on  the  offspring  more  frequently  than  does  the 
father.  Geddes,a  in  an  able  paper,  holds  that  the  production  of  sex 
depends  more  upon  the  comparative  physical  condition  of  the  ova 
and  spermatozoa  than  upon  any  special  sexual  difference  in  the 
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tissues  themselves,  common  characteristics  being  due  to  protoplasmic 
continuity  in  both  the  mother  ova  and  the  fertilizing  spermatozoa 
after  contact. 

Zacharias,4  in  a  series  of  studies  on  ascaris  megalocephala,  pre- 
sents the  physiology  of  the  maturation  and  fertilization  of  the  ovum, 
and  holds  that  not  only  the  nucleolus,  but  also  the  other  parts 
of  the  blastodermic  vesicle  are  stainable.  The  nucleolus  lies  upon 
the  periphery  of  the  nucleus  membrane.  In  the  lower  portion  of  the 
Fallopian  tubes  it  divides  into  two  halves,  which  again  subdivide 
and  form  two  equally  proportionate,  rounded  parts.  The  blasto- 
dermic vesicle  shrinks  and  breaks  up  into  filaments,  which  go  to 
form  the  first  and  second  acromatic  polar  globules.  In  this 
manner  are  formed  two  distinct  spindle-shaped  points,  which  follow 
the  elimination  of  the  first  and  second  polar  globules.  A  double 
fertilization  also  follows  the  development  of  the  second  polar 
globule,  in  which  the  chromatin  of  the  sperm  combines  with  the 
remaining  chromatic  portion  of  the  ovum,  and  which  is  divided 
into  two  symmetrical  halves.  The  coalesence  of  these  elements 
occurs  in  the  vicinity  of  the  polar  globules,  and  thus  two  segmented 
nuclei  are  formed,  having,  however,  only  a  single  function,  namely, 
the  formation  of  the  filaments  of  the  initial  point  (mutter  stern)  for 
the  segmentation  of  the  first  globule.  Both  these  points  have  been 
heretofore  known  as  pronuclei,  and  entirely  erroneous  conclusions 
have  resulted  in  consequence.  The  nucleolus  now  contains  all  the 
chromatic  substance  of  the  ovum  and  represents  all  the  filamentous 
net-work  of  an  ordinary  non-functional  nucleus  with  its  nucleoli. 
This  the  writer  calls  the  mitoblast,  and  differentiates  a  feminine 
mitoblast  and  a  masculine  mitoblast.  The  latter  he  understands  to 
represent  the  unstainable  portion  of  the  spermatozoa.  Fertilization 
of  the  ovum,  according  to  this  author,  takes  place  as  follows:  The 
two  classes  of  mitoblasts,  male  and  female,  form  a  cavity  in  the 
yelk,  being  separated  from  it  by  a  distinct  membrane;  as  a  result, 
two  chromatic  points  are  formed,  consisting  of  equal  proportions  of 
male  and  female  elements.  The  mitoblastic  portions  disintegrate  and 
form  minute  granules,  which  generate  in  time  into  the  filamentous 
chromatic  substance.  The  two  stars  take  a  position  more  longi- 
tudinal to  each  other.  Instead  of  a  single  polar  globule,  two  are 
remarked,  occupying,  however,  the  same  position  as  the  single 
globule,  in  consequence  of  which  they  generally  form  the  initial 
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point  of  the  filamentous  star  of  the  first  polar  globule,  when  each 
develops  for  itself  two  chromatic  loops  which  assume  a  V  form. 
When,  therefore,  each  mitoblast  assumes  a  separate  nuclear  form 
and  the  coalescence  of  the  male  and  female  chromatic  element 
ceases,  either  the  process  will  be  recommenced,  or  else  each  will 
form  for  itself  a  filamentous  structure ;  in  which  case  we  have  a 
true  male  and  female  pronucleus  formed  as  a  result  of  the  further 
development. 

O.  Schultze5  has  been  led  by  his  studies  on  amphibian  ova  to 
the  general  conclusion  that  there  is  a  complete  admixture  of  the 
female  nuclear  substance  with  that  of  the  cell  before  fertilization 
takes  place,  after  which  a  portion  of  the  chromatic  material  passes 
to  the  surface  of  the  egg  and,  passing  through  a  double  miotic 
division,  gives  origin  to  the  polar  globules. 

Minot8  lays  great  stress  upon  the  significance,  as  regards  the 
production  of  sex,  of  the  discovery  of  polar  globules  in  the 
amphibian  ova,  by  Schultze,  and  thinks  that  they  will  be  discov- 
ered in  birds  and  reptiles  when  careful  search  is  made  for  them. 
His  views  are  to  a  degree  substantiated  by  Blockmann,7  in  his 
studies  on  the  ova  of  the  maple  louse,  and  by  Weismann,  who 
observed  the  same  peculiarity  in  the  ova  of  the  daphnidse. 
Haddon,8  however,  considers  them  as  superfluous  bodies. 

The  influence  of  gravity  and  position  upon  the  segmentation  of 
the  ovum  has  received  considerable  notice  during  the  past  year. 
Roux,9  in  concluding  the  fourth  of  a  series  of  articles  on  the 
mechanics  of  development,  devotes  his  attention  to  the  disposition 
of  the  direction  of  the  median  plane  of  the  frog  embryo,  as  deter- 
mined by  the  direction  of  conjugation  of  male  and  female  nucleus. 
He  holds  that  in  normal  ova  the  axis  occupies  only  one  main 
direction.  The  fertilized  side  of  the  ovum  becomes  the  ventro- 
caudal  side  of  the  embryo,  the  other  the  dorso-cephalic.  The 
direction  of  the  conjugation  determines  the  direction  of  the  first 
segmentation.  When,  however,  the  egg  is  fixed  with  the  axis  in 
a  more  or  less  oblique  direction,  an  approximately  transverse 
segmentation  occurs,  by  reason  of  the  obliquity  of  the  axis, — 
segmentation  in  the  normally  situated  ovum  being  either  longi- 
tudinal or  squarely  transverse.  The  position  of  the  germinal 
vesicle  is  also  affected  by  the  direction  of  the  axis. 

FleischmannV0  investigations  upon  the  development  of  the 


Digitized  by  LiOOQ IC 


Embryology.]      EMBRYOLOGY,   ANOMALIES,   MONSTROSITIES.  411 

carnivora  have  been  performed  with  great  care.  He  has  not  been 
.  able  to  obtain  the  ova  of  the  cat  or  dog  in  process  of  segmentation 
in  the  oviducts,  but  has  made  some  observations  regarding  the 
attachment  of  the  ovum  of  the  dog,  in  which,  as  early  as  the 
twelfth  day,  small  projections  formed  by  an  elevation  of  the  ecto- 
derm are  to  be  observed  on  the  side  of  the  ovum,  opposite  to  the 
blastosphere,  which  serve  to  attach  the  ovum  to  its  nidus.  Into 
these  grows  the  outer  vascular  layer  of  the  allantoic  sac.  The 
anterior  portion  of  the  amniotic  fold  in  the  cat,  dog,  fox,  and  mole 
consists  of  the  epi-  and  hypoblastic  layers  only.  Regarding  the 
formation  of  the  placenta,  he  confirms  the  statements  of  Bischoff, 
that  the  villi  of  the  chorion  grow  into  and  destroy  the  uterine 
glands. 

B.  S.  Schultze11  presents  an  interesting  article  on  the  anomalous 
villous  insertion  of  the  umbilical  cord,  renewing  the  discussion 
begun  some  twenty  years  since,  as  to  whether  the  foetus  atrophied 
or  not  when  the  allantoic  vessels  failed,  primarily,  to  reach  a  par- 
ticular point  upon  the  membrana  seratina.  The  question  is  of 
considerable  interest,  and  Schultze's  views  particularly  so.  He 
held,  at  that  time,  from  post-partum  appearances  of  mature  foetuses, 
that  such  was  not  the  case;  that  by  far  the  greater  majority  of 
embryos  would  be  well  nourished  and  mature,  in  cases  in  which 
the  allantois  did  not  reach  the  chorion  in  the  vicinity  of  the  mem- 
brana seratina ;  that  a  perfectly  normal  placental  insertion  of  the 
umbilical  cord  might  take  place,  even  when  the  vessels  of  the 
allantois  attached  themselves  to  the  chorion  a  considerable  distance 
from  its  attachment  to  the  membrana  seratina. 

Schatz12  also  devotes  a  short  article  to  the  consideration  of  this 
subject,  in  which  he  takes  exception  to  Schultze's  views  regarding 
the  importance  of  post-partum  appearances,  and  sets  forth  the  idea 
that  it  is  necessary  that  the  allantoic  vessels  insert  themselves  in 
the  chorion  at  a  definite  point  in  the  first  instance.  He  depends 
upon  Pfliiger's  examinations  and  experimentations  regarding  the 
influence  of  gravitation  upon  the  division  of  cells  and  the  develop- 
ment of  the  embryo,  and  mentions  the  well-known  effect  of 
polarization  upon  the  ova  of  lower  animals  in  relation  to  warmth, 
light  and  oxygen  supply,  regarding  the  attachment  of  the  allantois 
to  the  chorion  in  the  same  manner. 

Schultze  replies  that  in  cases  of  twins,  this  rule  is  broken,  and 
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that  up  to  the  end  of  the  fourth  week  the  emhryo  takes  so  little 
of  the  space  of  the  chorion  that  both  have  plenty  of  space.  The 
allantoic  vessels  of  both  embryos  develop  in  this  space  toward  the 
point  where  the  chorion  has  attached  itself  to  the  wall  of  the 
uterus;  the  umbilical  cord,  if  not  hindered  by  adhesions,  attaches 
itself  to  the  chorion.  When,  however,  the  amnion  of  a  twin  can 
not  locate  itself  upon  the  chorionic  villi,  because  of  the  previous 
occupancy  by  the  more  distended  amnion  of  the  other  embryo,  the 
allantoic  vessels  of  the  first-mentioned  embryo  will  attach  them- 
selves to  the  amnion  of  the  more  fortunate  embryo.  Such  an 
insertion  of  the  umbilical  cord  will  necessarily  be  villous  in  char- 
acter. The  above  explanation  accounts  for  the  more  frequent 
occurrence  of  a  villous  insertion  of  the  umbilical  cord  in  embryos 
developed  from  twin  ova  over  those  from  a  single  ovum.  Placenta 
succenturiata  represent  a  second  form  of  anomalous  attachment  of 
the  villi,  where  some  few  of  the  ramifications  of  the  allantoic 
vessels,  that  should  normally  atrophy,  persist  and,  growing  through 
the  tunica  reflexa,  attach  themselves  to  the  wall  of  the  uterus. 
A  third  form  of  villous  insertion  is  found  in  the  above  referred 
to  twin  ova  when  the  allantoic  vessels  of  either  of  the  twins  have 
reached  the  membrana  seratina  and  attached  themselves.  The 
amnion  of  the  other  cannot  reach  the  seratina  because  the  amnion 
of  the  first  occupies  the  space.  The  formation  of  the  amniotic 
sheath  of  the  umbilical  cord  of  the  first-mentioned  embryo  cannot, 
therefore,  occur,  and  its  umbilical  cord  must  of  necessity  attach 
itself  to  the  chorion  at  a  point  between  the  mutual  chorion  and  the 
amnion  of  the  other  twin. 

The  most  important  paper  on  the  human  placenta  that  has 
appeared  since  Langhaus'  memoir  in  1877,  is,  in  the  estimation  of 
Minot,  the  very  brief  article  of  Waldeyer,13  which  is  replete  with 
valuable  information.  By  most  scrupulously  careful  injections,  he 
ascertained  that  the  intervillous  spaces  are  actually  channels  of 
the  maternal  circulation.  The  veins  and  arteries,  as  they  enter  the 
decidua  seratina,  completely  lose  all  their  coats  except  the  endo- 
thelial lining.  They  pass  up  with  this  modification  of  structure 
through  the  decidua,  giving  off  very  few  branches,  and  finally  open 
directly  upon  the  decidual  surface  into  the  intervillous  spaces. 
Waldeyer  leaves  us  in  doubt  as  to  whether  there  is  any  maternal 
tissue  (that  is,  endothelium)  covering  the  foetal  epithelium  of  the 
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villi,  but  is  inclined  to  think  such  a  layer  is  present.      Minot, 
however,  failed  to  find  any  traces  of  it  in  his  preparations. 

Phisalix14  publishes  the  results  of  some  studies  on  a  human 
foetus  32  days  old.     His  observations  regarding  the  disposition  of 
the  cardiac  valves,  the  ventricular  partition  and  the  formation  of 
Botal's  foramen,  differ  from  the  generally  admitted  theory  of  His. 
Phisalix  holds  that  the  partition  of  the  auricles  is  formed  by  single 
bodies,  and  not  by  the  coalescence  of  indefinite,  independent,  and 
opposed  valves.     The  valve  of  the 
foramen  ovale  may  be  connected  with 
the  occlusion  of  Botal's  foramen,  but 
it  certainly  has  nothing  to  do  with 
its  formation. 

Hyaline  Cartilage. — M.  Renaut16 
gives  some  interesting  points  in  re- 
gard to  the  old  question  as  to  the 
vascularity  of  hyaline  cartilage,  and, 
as  a  result  of  some  new  methods  of 
experimentation,  arrives  at  the  follow- 
ing conclusions:  that  foetal  hyaline 
cartilage  contains  neither  fibres 
proper,  nor  canals  for  transporting 
fluids;  but  that  in  this  primitive 
hyaline  matter  there  is  a  transparent 
formation  which  receives  or  gives  off 
fluids  with  equal  rapidity,  and  may 
be  considered  as  the  active  agent  in 
the  rapid  distribution  of  nutritive 
fluids  in  this  compact  tissue. 

Gray  Substance  of  Brain. — 
Gerlach,17  of  Erlangen,  gives  the 
result  of  his  studies  on  the  five  layers  of  the  gray  substance  of  the 
cerebral  vesicle  in  a  human  embryo  3  cm.  from  head  to  nates,  and 
adduces  the  following  conclusions:  (1)  In  younger  embryos  the 
differentiation  in  the  stratification  of  the  gray  substance  is  more 
marked  than  in  older  embryos.  (2)  Distinction  of  color  decreases 
with  advancing  development,  even  after  birth:  in  an  adult  it  is 
almost  impossible  to  show  the  five  layers  of  the  gray  substance. 
(3)  The  first  rudiment  of  the  cerebral  vesicle  is  morphologically 


FIG.  1.— 8ECTION  THROUGH  THE  CE- 
REBRAL. Vesicle  op  a  Human 
Embryo,    3    c.  m.    in    Length, 


from  Head  to  Nates.— 1,  gra< 
substance;  2.  white  substance.  J, 
2.  3,  4.  5,  the  five  layers  of  the  gray 
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analogous  with  the  gray  substance  of  the  convolutions  of  the 
cerebrum.  (4)  The  white  substance  of  the  primary  rudiment  is 
minimum  in  thickness,  but  increases  in  proportion  to  the  gray 
in  thickness  with  the  development  of  the  embryo.     (See  Fig.  1.) 

Involution  of  Foetal  Duds. — Theremin18  gives  his-observations 
on  the  condition  of  the  foetal  ducts  in  over  500  autopsies  on 
infants.  He  has  noted  separately  the  condition  of  the  foramen 
ovale,  the  duct  of  Botal,  the  umbilical  vein  and  the  venous  duct  of 
Arantius.  The  results  of  his  observations  do  not  agree  with  what 
has  been  generally  published  on  the  subject  The  umbilical  vein 
was  never  found  permeable  at  its  junction  with  the  portal  vein  in 
infants  over  four  months  old.  The  calibre  of  the  portal  vein  in 
infants  of  this  age  varies  considerably ;  and  it  must  be  supposed, 
a  priori,  that  the  cause  of  this  difference  depends  upon  the  physical 
development  of  the  child  itself.  In  infants  of  from  one  to  two 
weeks  he  obtained  analogous  results,  but  in  children  above  that 
age  the  duration  of  disease  and  its  effect  on  the  ulterior  develop- 
ment of  the  child  must  be  taken  into  account.  The  venous  duct 
of  Arantius  was  constantly  closed  at  its  junction  with  the  portal 
vein,  and  its  internal  circumference  was  less  there  than  at  the 
point  where  it  joined  the  inferior  vena  cava.  With  the  exception 
of  two  cases,  the  duct  was  found  permeable  previous  to  the  eleventh 
day.  In  children  over  thirty  days  of  age  it  was  always  completely 
closed,  at  least  next  the  portal  vein.  After  the  twenty-first  day  it 
would  admit  the  passage  of  a  small  probe,  17  times  out  of  68,  or 
25  per  cent. 

His  observations  on  the  foramen  ovale  were  confined  to  the 
valve  only,  and  he  classifies  the  conditions  as  follow :  (1)  Foramen 
widely  open;  breadth  of  valve  1  to  2  millimetres.  (2)  Foramen 
half  closed.  (3)  Foramen  three-quarters  closed.  (4)  Foramen 
closed,  with  exception  of  small  segment,  sufficient  to  allow  the 
oblique  passage  of  a  probe.  (5)  Foramen  completely  closed. 
The  foramen  was  never  closed  previous  to  the  second  week; 
between  that  time  and  the  third  month  it  was  closed  in  80  per 
cent,  of  the  cases ;  and  after  the  ninth  month,  always  closed  in 
normal  cases.  The  size  of  the  child  seemed  to  have  no  effect  on  the 
development  of  the  valve,  this  being  alone  influenced  by  the  age. 
BotaFs  duct  generally  measured  from  5  to  8  millimetres,  although 
a  more  marked  variance  than  this  was  observed.     In  six  cases 
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classed  as  permeable,  the  duct  permitted  the  passage  of  a  small 
probe.  In  34  out  of  144  cases  (23  per  cent.),  in  children  from  six 
weeks  to  four  months,  the  duct  was  still  found  open. 

DEVELOPMENT  OF   THE  GENITO-URINARY   TRACT. 

The  facts  here  presented  are  drawn  from  Foster  and  Balfour,19 
Haddon,20  and  a  series  of  lectures  given  by  Professor  Lockwood.21 
The  illustrations  are  from  the  latter's  article  on  development  and 
transition  of  the  testicles. 

The  embryonic  excretory  system  is  composed  of  three  separate 
parts,  each  performing  the  office  of  excretion  in  as  many  separate 
stages  of  the  evolution  of  the  embryo.  The  first  consists  of  the 
pronephros,  or  primitive  kidneys ;  the  second,  mesonephros,  or 
Wolffian  bodies ;  the  third,  metanephros,  or  the  kidneys  proper. 
These,  together  with  their  excretory  ducts  and  annexa,  constitute 
the  system  under  consideration.  The  development  of  the  genera- 
tive organs  is  so  closely  allied  to  the  renal  organs  that  it  has  been 
considered  best  not  to  devote  space  to  their  separate  genesis.  The 
initial  step  in  the  development  of  the  pronephros  is  the  formation 
of  the  segmental  duct,  on  the  anterior  end  of  which  the  pro- 
nephros are  formed,  and  with  which  they  remain  connected 
throughout  their  term  of  existence.  The  segmental  duct  begins 
as  an  open  groove  on  the  dorsal  side  of  the  embryo,  and  sinks 
into  the  subepithelial  tissue,  forming  by  constriction  a  duct,  the 
development  of  which  proceeds  from  the  anterior  extremity  of  the 
embryo,  posteriorly  in  a  manner  similar  to  the  neural  groove, 
finally  opening  into  the  cloaca  in  the  amphibia.  Constriction  at 
the  anterior  portion  gives  rise  to  the  nephrostomata,  from  which 
prolongation  extends  to  form  the  segmental  tubes. 

These  latter  become  coiled  upon  themselves,  and  form,  together 
with  the  segmental  duct,  the  pronephros.  Lockwood  holds  that 
nephrostomata  are  also  to  be  seen  in  transverse  sections  of  human 
embryos  as  early  as  the  thirteenth  day.  (See  Fig.  2.)  In  this 
specimen  three  well-marked  protrusions  were  to  been  seen,  the 
recesses  between  them  in  close  relation  to  the  Wolffian  tubules.  He 
thinks  that  these  appearances  indicate  the  existence  of  pronephros 
in  the  human  embryo. 

Waldeyer  has  been  enabled  to  trace  the  so-called  membrana 
prima  of  Hensen,  which  separates  the  infant  or  Malpighian  layer 
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of  the  epiblast  from  the  mesoblast,  between  the  ingrowing  bands  of 
the  embryonic  tissue  beneath.  He  also  holds  that  the  different 
appearances  presented  by  the  nuclei  of  the  cells  of  the  ridge,  and 
the  surrounding  mesoblastic  cells,  indicate  the  epithelial  origin  of 
the  former.     Karyokinesis  in  all  its  stages  is  met  with  in  the 

developing  band,  while  the 
mesoblastic  cells  are  generally 
quiescent.  Although  it  is 
generally  admitted  that  the 
pronephros  are  developed 
from  the  epiblast,  consider- 
able doubt  exists  as  to  the 
v*  exact  origin  of  the  Wolffian 
body,  or  mesonephros.  The 
majority  of  observers,  how- 
ever, seem  agreed  that  in  each 
a  higher  expression  of  evolu- 
tion is  represented  in  these 
separate  excretory  organs,  in 
the  order  of  their  develop- 
ment, viz.,  pronephros,  meso- 
nephros, metanephros ;  the 
one  forming  from  its  prede- 
cessor, and  all  having  the 
same  primary  origin.  The 
metanephros,  or  permanent 
kidneys  of  the  amniota  are 
therefore  only  the  highest 
expression  of  the  excretory 
system  in  general.  Lockwood 
takes  strong  ground  against 
this  view,  and  says  that  so  far 
as  he  has  been  able  to  ascer- 
tain from  the  examination  of 
numerous  human  embryos  and  rabbits,  that  the  permanent  kidneys, 
although  so  much  like  the  Wolffian  bodies  in  structure,  are  quite 
separate  and  distinct,  even  from  their  earliest  origin. 

Sedgwick22  has  shown  that  in  the  chick  the  mesonephros  has 
a  double  origin,  (1)  an  outgrowth  from  the  Wolffian  or  segmental 


Fio.  8.— Front  Part  of  Human  Wolffian 
Body,  to  show  the  Appearances  which 
mat  be  supposed  to  indicate  the  exist- 
ENCE of  A  Fore-kidney  (the  embryo  was  at 


about  the  thirtieth  day  of  intra-uterine  life.) 
C.V.,  cardinal  vein;  r.,  Protrusions  into  pei 
toneal  cavity;    R..    recesses;    W.T.,    Wolfflj 


ri- 
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duct,  and  (2)  from  the  intermediate  cell   mass.     Lockwood  holds 
that  the  most   direct  origin  for   these  ducts  would  be  from  the 
segmental  duct,  but  thinks  that  in  the  rabbit  it  can  be  shown  that 
they  arise  from  the  intermediate  cell  mass  only.     Soon   after  the 
formation  of  the  tubules  in  the  rabbit,  they  become  continuous  with 
the  inside  of  the  duct,  and  eventually 
by  a  separation  of  the  central  cells,   PN 
acquire  a   lumen  opening  into   the 
lumen  of  the  Wolffian  duct.     The 
number    of    Wolffian    tubules    de- 
veloped are  equivalent  to  about  two 
or  three  for  each  somite  in  relation 
to  the   Wolffian   body.      Anteriorly 
the  tubules  are  continuous  with  the 
peritoneal  epithelium ;  but  posteriorly 
they  are  separated.     For  a  compara- 
tive study  of  the  position  of  the  ex- 
cretory organs,  see  Fig.  3. 

Lockwood's  researches  on  a 
human  embryo  of  23  days,  which  is 
not  larger  than  a  common  housefly, 
-^  of  an  inch,  shows  that  the  body 
cavity  is  divided  into  two  separate 
compartments:  a  superior,  contain- 
ing the  heart,  and  an  inferior,  the 
liver,  lungs,  alimentary  canal  and 
Wolffian  body.  Owing  to  the  ab- 
sence of  the  diaphragm,  there  is  no 
separate  pleural  cavity,  and  the 
lungs  occupy  the  upper  portion  of 
the  pleuroperitoneal  cavity.  (See 
Fig.  5.) 

The  Wolffian  body,  by  reason 
of  the  size  of  its  glomeruli,  formed  a  very  conspicuous  object, 
occupying  almost  the  entire  posterior  portion  of  the  pleuro- 
peritoneal cavity,  and  reaching  as  far  forward  as  the  heart  and 
lungs.  It  was  tapering  anteriorly,  but  full  and  round  posteriorly, 
and  constituted  fully  one-sixth  of  the  entire  bulk  of  the  embryo. 
While  the  mesonephros  forms  an  important  feature  in  embryonic 


Fig.  4.— Diagram  Constructed  from 
a  Bkkiks  of  Transverse  Sec- 
tions of  a  Rabbit's  Embryo  at 
the  Thirteenth  Day  of  Intra- 
uterine Life.  To  show  pronephos 
and  mesonepbros  or  Wolffian  body. 
The  future  positions  of  the  permanent 
kidney  and  genital  mass  are  indicated. 
— P.N.,  Pronephos;  W.T.,  Wolffian 
tubules;  O.  M.,  Genital  mass;  K., 
Kidney.— {Brit.  Med.  Journal.) 
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life,  yet  it  does  not  persist  as  an  excretory  organ  in  the  mature 
amniota. 

Lockwood  made  studies  from  a  human  embryo,  in  which  the 
fore  and  hind  limbs  had  just  begun  to  appear.     The  specimen 

measured  one  half  inch  in  length, 
and  represented  about  the  26th 
day  of  intrauterine  life.  Sec- 
tions made  transversely  through 
the  middle  of  the  embryo, 
showed  cross  sections  of  the 
ofrkmo^Vi  ^"odenum,  liver  and 
y.  (See  Fig.  6.) 
j  latter  occupies  no 
derable  portion  of 
ck  of  the  pleuro- 
eal  cavity,  and  its 
lar  shape  is  unmis- 
5.  The  base  of  the 
}  is  toward  the  aorta 
tebral  column,  and 
tinuous  with  the 
which  surround 
the  parts;  the 
other  sides  are 
xattached  and  ex- 
nd  into  the  perito- 
*al  cavity.  The 
bulk  of  the  Wolffian 
body  consists  of  em- 
bryonic connective 
tissue,  and  its  sur- 
face is  covered  with 
a  layer  of  cells, 
which  are  thickest 
and  most  columnar  in  the  most  prominent  part  of  the  organ. 
Beneath  this  covering,  and  near  the  apex  of  the  triangle,  there 
is  a  ring  of  concentrically  arranged  cells,  surrounding  a  small 
lumen;  and  this  represents  the  Wolffian  duct.  On  either  side, 
coiled    tubules — the   Wolffian    tubules — are  apparent;    and   on 


Pio.  5.— LoNorrTOiNAT,  8ectio*,  x  80.  Human  Embryo. 
Twknty-thrke  Days  (?).  To  show  size  and  position  of 
the  Wolffian  bodv  (W.  B.)  T.  Tonpue  and  lower  law: 
Ht.  Heart:  L.  Liver;  P.  Lungs;  St  Stomach  (divided 
twice);  C.  TaiL-(ilra.  Med.  Journal.) 
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one  side,  the  spectator's  right,  the  tubule  seems  to  open  into 
the  duct  Moreover,  in  all  probability,  the  tubule  is  connected 
with  a  large  glomerus,  for  on  either  side  these  structures  are  promi- 
nent objects.  The  large  veins  in  the  back  part  of  the  Wolffian 
body — the  cardinal  veins — are  the  channels  by  which  the  blood 
from  the  primitive  kidneys  is  returned  to  the  heart." 

The  Wolffian  duct  arises  from  the  segmental  duct,  which 
divides  longitudinally  into  two  separate  ducts.  The  dorsal  one 
gives  rise  to  the  Wolffian,  while  the  ventral  one  is  known  as  the 
duct  of  Miiller.     The  latter  fails  to  develop  in  the  male,  although 


WJ>.- 


WJ> 


Fro  «.—  Transverse  Section.  Hitman  Embryo,  Twenty-Five  T>ayb  x  80.  To 
Show  Wolffian  Bodies  in  Tkanmversk  Section.  St  Stomach ;  M.O.  Meao- 
fr-utrtam ;  W.B.  Wolffian  body:  C.  V.  (  'ardlnal  vein  ;  A.O.  Aorta ;  KM.  Spinal  medulla ; 
U.T.  glomerulus;  T.  Tubule;  W.D.  Wolffian  duct.— (i/rit  Aied.  Journal.) 

present  in  the  emhryo.  In  some  instances  it  persists  as  a  solid 
cord,  and  is  held  by  some  authors  to  form  the  hydatids  of  Morgagni. 
Lockwood  says  the  close  resemblance  of  the  human  Wolffian  body 
to  the  excretory  organs  of  other  vertebrates  is  very  marked.  The 
urogenital  ridge  in  which  the  immature  Wolffian  body  lies,  contains, 
besides  a  quantity  of  meeoblastic  tissue  and  the  covering  epithelium, 
ducts,  tubules,  glomeruli  and  blood-vessels. 

Little  or  nothing  has  been  written  regarding  the  development 
and  histology  of  the  glomeruli.  In  the  youngest  human  embryo 
studied  by  Lockwood  they  were  to  be  seen  in  the  very  earliest 
stages  of  their  formation.    (See  Fig.  5).    The  development  being 
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concomitant  with  the  budding  of  the  limbs,  and  subsequent  to  the. 
formation  of  the  ducts  and  tubules,  the  latter  become  enlarged 
and  markedly  altered  by  internal  cell  multiplication,  which  results 
in  the  formation  of  a  short  tube,  lined  with  columnar  epithelium, 
that  here  and  there  has  a  tendency  to  send  branches  into  the 
lumen  of  the  tubules.  The  Wolffian  tubules  consists  of  (1)  a 
section  known  as  the  peritoneal  funnel,  in  which  is  located  the 
peritoneal  opening;  (2)  a  dilated  vesicle  into  which  the  latter 
opens;  and  (3)  a  coiled  tube  connecting  this  vesicle  with  (4)  a 

more  distended   portion, 
s.         which    opens    into    the 
Wolffian    duct.       The 
tubules  present  no  pecu- 
liarity at  their  openings 
into   the   Wolffian  duct 
either  in   the  rabbit  or 
human    embryo.      This 
S       statement     is      opposed 
wj3.  to   that  of  some    other 

authors,  who  have  at- 
tempted to  show  that 
nephrostomata  exists  at 
the  anterior  end  of  the 
Wolffian  body. 

With  the  exception 
of  the  anterior  tubules, 
wThich  disappear  early, 
the  end  of  the  Wolffian 
tubules  farthest  distant - 
from  the  Wolffian  duct 


Fio.  7.— Wolffian  Body  and  Sexual  Eminence  ok 
Rabbit  at  Thirteen  Days.  The  section  is  at  about 
the  middle  of  the  sexual  eminence.  W.  D.,  Wolffian 
duct;  C.  VM  Cardinal  Vein;  MRS..  Mesentery  ;  AOM 
Aorta.  .  To  show  that  the  genital  eminence  consists 
of  primordial  ova  and  branched  anastomosing  cells. 
— {Brit.  Med.  Journal.) 


becomes  expanded,  and  a  bunch  of  capillaries  grows  (in  the 
manner  stated)  into  the  lumen  of  the  dilated  duct.  So  far 
as  rabbits  and  human  embryos  are  concerned,  only  internal 
glomeruli — that  is,  glomeruli  grown  directly  into  tubules— call 
for  description;  for  the. various  specimens  of  rabbits'  embryos  do 
not  warrant  an  agreement  with  Renson,  who  says  that  external 
glomeruli  may  be  seen  in  that  animal.  In  the  human  embryo , 
certain  vascular  protrusions  do  exist ;  but  it  is  not  certain  that  they 
correspond  to  the  external  glomeruli  seen  in  connection  with  the 
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fore  kidney  of  the  chick  and  various  other  animals.  However, 
the  mature  internal  glomerulus  of  the  human  Wolffian  body  is  a 
conspicuous  object,  and  remains  so  until  the  third  month  of 
intra-uterine  life,  or  even  later.  The  stroma  of  the  Wolffian  body 
is  also  of  some  interest,  for  it  consists  of  a  beautiful  reticulum 
of  nucleated  branched  anastomosing  cells,  which  together  form  a 
matrix  similar  to  that  which  is  found  in  the  developing  kidney  and 
testicle  and  in  other  parts  of  the  embryo.  The  ventral  surface  of 
the  Wolffian  body,  the  site  of  the  development  of  the  generative 
organs,  previous  to  the  development  of  the  ovary  or  testicle, 
becomes  more  or  less  complex.  It  is  impossible  to  predicate  at 
this  stage  of  development,  the  ultimate  sexual  fate.  This  point  or 
surface  has  been 
termed  their  sexual 
eminence.  (See 
Fig.  7.) 

With  the  de- 
velopment of  the 
genital  eminence, 
the  character  of 
the  Wolffian  body 
changes.  It  loses 
its  excretory  power, 

and  the  metane-  Flo  8  _HuMAN  ^^  (TEN  WKKKB)._EpM  Epithelium ;  t. am 
phros  are  developed  ^L%£5S),ea;  8T"  8troma;  '  Tubu11  te8ti8-(//r* 
and    assume     their 

function  as  excretory  organs.  The  genital  mass  in  both  sexes 
consists  of  a  framework  of  anastomosing  connective  tissue  cells, 
in  the  meshes  of  which  lie  embedded  numerous  round,  nucleated, 
non-fibrillated  cells.  From  the  latter  the  tubules  originate,  while 
the  tunica  albuginea  and  fibrous  tissue  of  the  testicles  are  formed 
from  the  former  (Fig.  8).  The  remaining  portion  of  the  Wolffian 
body  gives  rise  to  the  embryonic  remains  in  the  neighborhood 
of  the  head  of  the  epididymis  and  the'  digital  fossa. 

The  phenomenon  of  the  descent  of  the  testicles  is  divided  into 
two  stages:  (1)  the  apparent  movements  within  the  abdomen,  due  to 
growth  of  surrounding  parts ;  (2)  the  actual  migration  down  the 
inguinal  canal  into  the  scrotum,  due  to  the  traction  of  the  muscular 
fibres  of  the  gubemaculum.     The  migration  of  testicle  into  the 
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scrotum  had  lately  been  considered  by  Bland  Sutton32  to  be  of  the 
nature  of  a  perpetuated  hernia.  Lockwood,  however,  points  out 
that  the  term  hernia  is  used  in  two  different  senses.  Sometimes 
it  implies  merely  an  anatomical  condition,  viz.,  the  escape  of  organs 
from  their  containing  cavities;  at  other  times  the  word  hernia  is 
used  to  connote  a  pathological  change.  Taken  in  its  pathological, 
and  not  in  its  anatomical,  sense,  it  is  clear  that  the  word  hernia 
ought  not  to  be  used  in  explaining  the  transition  of  the  testicle, 
for  the  simple  reason  that  the  pathology  of  hernia  is  as  yet  quite 
undecided.  The  question  still  remains  to  be  settled  whether  inguinal 
hernia  is  due  to  (a)  a  defect  in  the  abdominal  walls,  (6)  an  elongation 
of  the  mesentery,  or  (c)  to  a  general  defect  of  the  peritoneum. 

The  various  specimens  included  under  that  heading  belong  to 
the  infantile  variety,  and  are  similar  to  the  case  described  by  Hey. 
The  formation  of  the  sacs  of  infantile  hernias  is  attributable  to  the 
action  of  that  part  of  the  gubernaculum  which  is  contained  in  the 
plica  vascularis,  because  muscular  fibres  recognizable  as  a  part  of 
that  prolongation  are,  in  many  specimens,  found  attached  to  the 
extremity  of  the  sacs  of  infantile  herniae.  (Fig.  9.)  Without 
doubt  all  the  sacculations  found  at  the  back  of  congenital  hernial 
sacs  were  not  attributable  to  this  cause.  Other  structures,  in 
addition  to  those  mentioned,  accompanied  the  testicle  in  its  descent. 
It  was  not  unusual  in  foetuses  to  observe  that  the  subperitoneal  fat 
had  also  migrated  with  the  testicle  and  cord  from  the  abdomen. 
An  overgrowth  of  this  fat  is  believed  to  account  for  the  appearance 
of  lipomata  of  the  spermatic  cord. 

At  the  sixth  or  seventh  month,  fibres  are  seen  piercing  the 
lower  part  of  the  abdominal  wall,  and  extending  into  Scarpa's 
triangle;  others  are  attached  to  the  pubes  and  root  of  the  penis; 
and  others,  rather  later  on,  to  the  bottom  of  the  scrotum.  Moreover, 
at  the  eighth  month,  sections  through  suitably  prepared  foetuses 
demonstrate  that  many  of  the  lowest  fibres  of  the  gubernaculum 
pass  into  the  perineum,  and  end  over  the  tuberosities  of  the 
ischium,  or  by  blending  with  the  sphincter  ani.  These  dispositions 
of  the  fibres  of  the  gubernaculum  are  supposed  to  account  for  the 
occasional  passage  of  the  testicle  into  Scarpa's  triangle  or  into  the 
perineum.  In  the  latter  case  it  was  usually  found  that  the  organ 
was  attached  by  a  band  either  to  the  tuberosity  of  the  iseJiium  or 
to  the  sphincter  ani. 
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ANOMALIES. 

From  the  foregoing  observations  on  the  development  of  the 
genito-urinary  tract  it  will  be  seen  that  an  arrest  in  normal  develop- 
ment of  the  embryo  will  give  rise  to  a  pathological  condition  in 
the  mature  product.  Lockwood  met  with  one  such  malformation. 
(See  Fig.  9.)     Such  instances,  however,  are  of  rare  occurrence. 

Non^descent  of  the  Testicles. — Bland  Sutton23  describes  four 
cases  where  non-descent  of  the  testicles  occurred  as  a  result  of 
peritonitis  in  intra-uterine  life,  and  points  out  the  probable  connec- 
tion between  the  descent 
of  the  testicles  and  the  de- 
scent of  the  colon.  The 
latter  structure,  he  says,  at 
one  period  of  embryonic 
life,  is  situated  in  the  left 
iliac  region,  and  gradually 
passes  upward  and  to  the 
right  side,  occupying  a 
position  immediately  under 
the  liver;  and  from  this 
situation  it  gradually  de- 
scends to  the  right  iliac 
region,  its  normal  position. 
Should  peritonitis  intervene 
this  remarkable  journey  is 
interrupted,  and  the  colon 
may  be  arrested  in  any  part  of  the  course,  the  most  frequent  point 
being  immediately  under  the  liver.  In  four  other  cases  examined, 
the  testicles  were  adherent  and  unable  to  descend.  The  connec- 
tion between  the  descent  of  the  testes  and  colon  is  something  more 
than  casual.  In  several  instances  of  congenital  funicular  hernia 
(right)  he  has  found  the  vermiform  appendix  and  caecum  in  the 
pouch,  and  in  two  cases  they  were  united  to  the  testis  and  wall 
of  the  pouch  by  connective  tissue  bands. 

Anomaly  of  the  Ccecnm. — The  subject  exhibiting  such  an 
anomaly  was  a  man  50  years  old,  who  came  under  the  care  of 
Hartmann.24  The  caecum  was  situated  immediately  beneath  the 
iiver  on  the  right  side  of  the  neck  of  the  gall-bladder.     A  loop  of 


FIG.  ft— WOI/FFIAN  BODT  AND  IHTOTS  OF  ETTHXR  RlDE 
UNITED  IN  THE  MEDIAN  LINE.     HUMAN  FOETU8 

23d  Day-  (Bril.  Med.  Journal.) 
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intestine  was  fixed  in  the  right  iliac  fossa,  in  the  place  normally 
occupied  by  the  ascending  colon,  and  was  united  to  the  posterior 
wall  of  the  abdomen  by  a  short  mesentery.  It  opened  perpendicu- 
larly into  the  caecum,  which  latter  organ  was  horizontally  situated, 
with  its  fundus  directed  to  the  right.  The  omentum  was  only 
attached  to  about  two-thirds  of  the  transverse  portion  of  the  colon. 

Congenital  Displacement  of  the  Bowel. — Eustace  Smith25 
reports  a  case  of  congenital  displacement  of  the  bowel  in  an  infant 
of  two  months.  During  life  it  caused  marked  dyspnoea  and  great 
abdominal  pain,  the  paroxysms  only  lasting  for  a  few  moments  at  a 
time.  As  a  consequence  of  a  congenital  deficiency  in  the  ligamentum 
arcuatum  externum,  about  one  inch  in  diameter,  the  whole  of  the 
large  bowel  had  passed  into  the  left  side  of  the  thorax.  The  lung 
had  evidently  never  been  inflated,  but  lay  flattened  against  the 
spine. ,  The  caecum  was  located  in  the  abdominal  cavity  just  below 
the  diaphragm.  The  intestine  was  not  inflamed,  neither  was  the 
pleu'ra.  The  displaced  heart  lay  under  the  right  lung.  The 
spleen  was  also  displaced  downward  from  under  the  ribs. 

Brigade-Surgeon  Curran26  also  reports  a  case  of  congenital 
displacement  of  the  stomach  and  bowel  through  an  opening 
that  existed  in  the  left  tendon  of  the  diaphragm  in  a  patient 
aged  19.  The  organ  had  pressed  upon  the  left  lung  until  it 
had  lost  its  elasticity  and  weiglied  only  six  ounces.  The  heart 
was  also  displaced  downward  and  to  the  right.  No  evidences  of 
recent  rupture  or  tear  were  visible.  The  spleen  was  found  in  the 
thoracic  cavity  and  its  normal  position  was  occupied  by  the  left 
kidney.  Several  coils  of  the  large  and  small  intestine  were  also 
found  in  the  thorax. 

Anomaly  of  the  Colon  and  Peritoneum. — Allen  J.  Smith,27 
describes  an  anatomical  anomaly  of  the  colon  and  peritoneum. 
"The  caecum  lay  in  the  normal  position.  The  colon  ascended 
.on  the  right  side  to  the  lower  surface  of  the  liver,  where,  doubling 
on  itself  anteriorly,  it  passed  downward;  and  when  again  in  the 
right  iliac  region  passed  transversely  across  the  hypogastric 
zone  to  the  left  iliac  region.  Here  it  turned  upward,  passed  up 
to  the  left  hypochondriac  zone  along  the  anterior  wall  of  the 
abdominal  cavity,  where  it  doubled  on  itself  posteriorly,  and 
passed  down  to  the  sigmoid  flexure.  The  gastro-colic  omentum, 
usually  insignificant  in  measurement,  extended  here  six  or  more 
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inches  along  the  longitudinal  axis  of  the  body.  The  great  omental 
apron  was  represented  by  a  mere  rudiment  seen  along  the  lower 
surface  of  the  transverse  colon. 

"Lifting  up  the  transverse  colon,  another  singular  condition 
presented  itself,  explaining  the  unusual  course  of  the  colon.  The 
transverse  meso-colon  was  present,  but  entirely  unattached  to  the 
posterior  wall  of  the  cavity,  and  limited  posteriorly  by  a  curvi- 
linear free  margin.  At  its  widest  point  this  meso-colon  measured 
three  inches  and  formed  the  posterior  wall  of  a  large  pocket,  the 
anterior  wall  of  which  was  represented  by  the  broad  gastro-colic 
omentum ;  and  in  this  pocket  lay  all  the  small  intestine  except  a 
few  inches  of  the  lower  portion  of 
the  ileum." 

Anomalies  of  the  Kidneys. — 
Bland  Sutton28  reports  two  cases  of 
misplacement  of  the  kidneys,  one  in 
a  female  foetus  (see  Fig.  10),  where, 
as  a  result  of  extensive  peritonitis, 
the  coils  of  the  small  intestine  were 
glued  together,  and  the  colon  lay 
under  the  liver,  and  was  firmly  ad- 
herent to  the  ventral  aspect  of  the 
kidney.  The  right  ovary  and  Fallo- 
pian tube  were  firmly  fixed  by  stout 
adhesions  just  beneath  the  crest  of       FlG.  io.-anomaly  of  kidney.- 

•  l_         -I  mi  .  •  (London  Medical  Record.) 

the   ileum.     The  uterus,   in   conse- 
quence of  the  fixed  position  of  the  ovary,  was  drawn  out  of 
position,  and  lay  in  contact  with  the  right  side  of  the  true  pelvis. 

The  other  case  cited  was  in  a  man  30  years  of  age,  in  which 
the  right  kidney  was  normal  in  form,  size,  position  and  vascular 
supply ;  while  the  left,  very  much  misshapen,  was  suspended  from 
the  common  iliac  vessels  by  four  arteries  and  lay  over  the  left  sacro- 
iliac synchondrosis,  being  covered  by  the  first  part  of  the  rectum. 
Three  arteries  entered  at  the  hilus :  one  was  derived  from  the  left 
and  two  from  the  right  common  iliac  arteries.     (Fig.  11.) 

Gruber29  records  an  extremely  interesting  case  of  an  anoma- 
lous kidney.  This  organ,  taken  from  the  body  of  a  middle-aged 
man,  lay  upon  the  right  side  of  the  vertebral  column  in  the 
lumbar  region  and   the  upper   portion  of  the  right   iliac  fossa. 


Digitized  by  LiOOQ IC 


426  EMBRYOLOGY,   ANOMALIES,   MONSTROSITIES.  [Anomalies 

It  was  composed  of  two  segments:  the  upper,  corresponding  to 
the  right  kidney,  was  vertically  situated,  while  the  lower,  some- 
what longer,  occupied  a  transverse  position  and  represented  the 
more  or  less  fully  formed  left  kidney.  The  two  parts  were  united. 
Both  ureters  ran  upon  the  right  side  of  the  vertebral  column,  but 
opened  normally  upon  either  side  of  the  bladder,  which  was 
diverted  to  the  right  side.  The  malformed  kidney  was  supplied 
with  five  arteries  and  three  veins ;  three  of  the  arteries  sprang  from 

the  right  side  and  three  from  the  left. 
The  right  superior  artery  arose  from 
the  right  side  of  the  abdominal  aorta, 
and  divided  into  two  branches,  as  did 
also  the  median  artery  somewhat  lower 
down.  The  inferior  artery  came  from 
the  right  common  iliac ;  the  left  supe- 
rior artery  was  given  off  from  the  left 
side  of  the  abdominal  aorta  and  the 
left  inferior  from  the  left  common  iliac. 
One  of  the  veins  came  from  the  upper 
hilus,  two  from  the  lower.  The  infe- 
rior one  wound  around  the  aorta  and, 
passing  behind  it,  entered  the  inferior 
vena  cava  on  its  left  wall.  This  vein 
received  the  left  suprarenal  vein. 

Liebmann30  reports  a  case  of  a  ten 
year  old  girl,  who  died  of  uraemia 
from    nephritis    parenchymatosa,    in 

FXO.ll.-A  KIDNEY  WHICH    OCCU-  Wh0m      ^       ^7      ^^      ^V^       ™ 

RSoXUKcSi^1!^      fonn.  possessed   two  suprarenal   cap- 
Meeord-)  sules,  and  lay  in  the  pelvis  upon  the 

sacrum.  It  measured  11  cm.  in  length  and  6  in  breadth.  The 
right  ureter  was  developed  and  opened  into  the  bladder;  the  left 
was  rudimentary.  The  capacity  of  the  bladder  was  normal, 
spindle-shaped,  and  possessed  a  short  urethra  with  a  broad  opening 
into  the  vestibule. 

Menzies31  reports  two  cases  of  anomalous  kidneys.  In  the 
first,  the  right  kidney  was  absent,  no  trace  of  even  a  rudimentary 
organ  being  present.  The  renal  artery  was  also  absent.  In  the 
second  instance,  the  left  kidney  was  absent,  with  no  renal  or  supra^ 
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renal  artery.  The  right  kidney  was  supplied  with  three  arteries, 
the  two  anomalous  ones  rising  from  just  above  the  bifurcation  of 
the  aorta  and  right  common  iliac  respectively.  The  writer  had 
not  seen  any  other  similar  cases  in  1790  post-mortems  made  in  the 
county  asylum  previous  to  these. 

Mackey32  also  reports  a  case  of  solitary  kidney,  removed  from 
a  boy  of  two  years  and  nine  months.  This  kidney,  the  right,  was 
twice  its  normal  weight,  and  much  thicker  than  usual,  occupying 
a  position  somewhat  higher  than  normal  and  nearer  the  median 


Fig.  12.— At  right  kidney :  B,  right  renal  artery ;  D,  supplementary  renal  artery  ;  E, 
ureter,  right;  G,  ureter,  left,  much  dilated;  I,  suprarenal  capsule  anomalously 
located;  H.  left  kidney,  in  which  was  fouud  a  calculus ;  C,  vena  caya.— (Le  Progrea 
Mid) 

line.  The  suprarenal  capsule  was  large,  the  ureter  was  not  bifid 
and  entered  the  bladder  less  obliquely  than  usual.  There  was  no 
trace  of  a  second  orifice,  every  vestige  of  the  left  kidney  and 
suprarenal  capsule  being  absent.  With  the  exception  of  the 
absence  of  the  left  ureter,  the  bladder  was  normal. 

Pozzi  and  Grattery,3*  in  a  case  of  pseudo-hermaphroditismus, 
found  a  remarkable  anomaly  of  the  kidneys.  The  right  was  very 
much  larger  than  normal,  and  its  anomalous  arterial  supply  spoke 
for  the  congenital  origin  of  the  malformation.     (See  Fig.  12.) 
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Couder34  reported  a  case  of  single  kidney  (right)  in  a  man 
of  72.  It  was  very  much  hypertrophied,  but  occupied  its  normal 
place.  The  left  kidney  was  represented  by  a  mass  of  fatty  tissue. 
A  single  ureter  only  connected  the  right  kidney  with  the  bladder. 

Abnormal  Urachus. — Of  three  cases  recorded  by  Freer35  the 
first  was  in  a  3  year  old  boy,  in  whom  urine  exuded  from  the 
umbilicus  in  sufficient  quantity  to  excoriate  the  neighboring  skin. 
No  treatment  proved  of  any  avail.  In  the  second  case,  a  woman 
of  40,  pus  was  discharged  through  the  navel  from  time  to  time,  in 
considerable  quantities.  A  sound  could  be  introduced  into  a  large 
cavity  in  the  abdomen.  Fluid  could  be  injected  through  into  the 
bladder.  The  third  case,  that  of  a  young  man  of  24,  who  was 
repeatedly  tapped  and  a  reddish  fluid  removed  in  amounts  varying 
from  one  to  three  pints.  The  case  ended  fatally.  Post-mortem 
examination  revealed  a  large  sac,  which  was  undoubtedly  the 
dilated  urachus. 

ANOMALIES  OF  THE  PRODUCTS  OP  THE  MULLERIAN   DUCT. 

Uterus  Dideljrfiys. — An  uterus  didelphys  cum  vagina  duplice, 
in  an  otherwise  normally  developed  person,  is  of  rare  occurrence. 
The  cases  of  LeFort,  Ollivier,  Benicke,  Frcudenberg,  Dirner  and 
Kubassow  are  the  only  ones  liitherto  reported.  To  these  may 
now  be  added  a  case  seen  by  Strauch,30  the  discovery  of  the  bifid 
condition  of  the  uterus  having  been  made  upon  the  childbed.  The 
patient,  aged  22,  had  menstruated  regularly  since  she  was  15  years 
of  age,  was  otherwise  normally  developed,  with  large  pelvis,  and 
outer  genital  organs  normal ;  and  the  lateral  portions  of  the  vagina 
were  found  separated  into  a  larger  right  and  a  smaller  left.  Recto- 
vaginal examination  by  the  right  vagina  showed  a  uterus  some- 
what enlarged,  on  the  left  side  of  which  another  apparently  normal 
uterus  was  to  be  felt.  The  right  uterus  measured  9  centimetres, 
and  the  left  7  in  length.  Engle37  also  reports  an  interesting  case 
of  conception  and  successful  labor  in  a  case  of  double  uterus, 
vagina  and  bladder.  Menstruation  in  this  instance  was  retarded 
until  the  25th  year. 

Simpson38  reported  to  the  Toronto  Medical  Society  a  case  of 
bicornate  uterus,  where  the  malformation  was  not  discovered  until 
after  the  fifth  pregnancy. 

Rey39  reports  a  case  of  uterus  bicornis  found  in  a  pregnant 
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woman.  The  uterus  was  greater  in  breadth  than  in  length,  and 
a  septum  was  easily  discerned  within  the  median  line,  dividing  it 
anteriorly  posteriorly  into  two  halves. 

Absence  of  Uterus  and  Vagina. — Ferris40  gives  an  account  of 
a  case  upon  which  he  operated  for  artificial  vagina,  on  a  woman 
aet.  20  who  had  never  menstruated.  An  incision  between  the 
labia  and  penetration  with  the  finger  of  the  cellular  tissue  to  the 
depth  of  four  inches,  revealed  the  transverse  band  spoken  of  by 
authors,  running  across  the  pelvis,  in  a  direction  from  one  ovary  to 
the  other.  Not  a  trace,  however,  of  even  a  rudimentary  uterus 
could  be  discovered. 

Absence  of  Uterus,  with  more  or  less  Normal  Vagina. — 
Grechen,41  relates  a  case  of  a  young  woman  who  came  to  liim 
complaining  that  while  she  had  not  menstruated  up  to  the  present 
time,  27  years,  yet  regularly  every  month  since  she  was  seventeen 
years  old  she  had  suffered  with  severe  pain  in  the  abdomen  and* 
sacrum,  lasting  from  two  to  three  days.  The  vagina  was  from  7 
to  9  centimetres  long,  and  ended  in  a  blind  cul-de-sac.  Bimanual 
examination  by  both  vagina  and  rectum,  also  per  rectum  with 
sound  in  the  bladder,  revealed  a  complete  absence  of  the  uterus. 
Both  ovaries  were  discoverable,  and  appeared  normally  developed. 

The  following  case,  reported  by  Max  Kahn,42  is  also  of  interest 
as  adding  to  the  small  list  of  abnormalities  in  this  line.  The  patient, 
set.  21,  complained  of  amenorrhcea.  The  vagina,  6  to  8  centimetres 
long,  ended  in  a  blind  cul-de-sac  at  the  posterior  extremity,  was 
very  movable  and  easily  inverted.  The  most  careful  bimanual 
examination  failed  to  reveal  any  trace  of  uterus.  It  was  possible 
to  make  out  cross-bands,  but  they  could  not  be  followed  any 
distance.     Examination  per  rectum  substantiated  the  diagnosis. 

Tschuevsky,43  of  Khiev,  details  a  case  in  which  the  uterus 
could  be  felt  as  a  small  lump  at  the  end  of  a  short  vagina,  the 
latter  being  4  cm.  in  length.  Bimanual  examination  revealed  the 
absence  of  the  left  ovary,  while  the  right  presented  in  rudimentary 
form.  The  pelvis  was  considerably  narrower  than  usual.  The 
external  genitals,  however,  were  normal,  but  the  left  mamma  was 
one  and  a  half  times  larger  than  the  right.  The  woman  presented 
other  marked  congenital  deformities,  scoliosis,  brachiodactylie,  and 
a  diminution  in  the  size  of  the  left  scapula. 

Abnormalities  of  the  Vagina. — Frazer44  reported  a  case  of  a 
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double  vagina  in  which  the  septum,  for  the  lower  inch  and  a  half, 
normally  existing  between  the  two  Miillerian  ducts,  remained  intact, 
thus  forming  a  pseudo-vagina  duplice.  The  vaginal  orifices  for 
both  vaginae  were  visible  and  each  surrounded  by  strong  sphincter 
muscle ;  the  partition  between  the  two  was  similar  in  appearance 
to  the  labia  and  studded  with  the  usual  hairs.  The  natural  orifice 
liad  a  well-marked  urethra  and  clitoris,  and  normally  formed  labiae. 
The  labiae  minora  of  the  supplemental  opening  were  distinct,  and 
possessed  of  a  fourchette,  but  no  clitoris. 

Guzzoni45  cites  a  case  of  vagina  duplice  et  uterus  simplex. 
The  vagina  was  separated  by  a  well-marked  septum,  extending  as 
far  as  the  os  of  the  rather  long,  conical-shaped  uterus.  The 
os  deviated  to  the  left  with  a  single  orifice.  Both  vaginae  were 
furnished  with  hymen. 

Davillier40  reports  a  case  of  bifid  vagina  in  a  patient  aged  18, 
who  at  the  time  he  was  consulted,  was  suffering  from  peritonitis. 
Upon  making  a  vaginal  examination  he  found  a  narrow,  shallow 
vagina  ending  in  cul-de-sac;  a  second  effort  revealed  another 
vagina,  normally  connected  with  the  uterus,  the  cervix  of  which 
was  hard,  well-formed  and  healthy.  Examination  of  the  cul-de- 
sac  caused  great  pain,  but  he  was  able  to  diagnose  a  rupture  in 
the  septum  as  the  probable  cause  of  the  peritonitis. 

Several  cases  of  non-formation  of  the  vagina  with  more  or  less 
normal  uterus,  are  reported:  one  by  Flammarion,47  of  congenital 
absence  of  vagina,  and  non-perforation  of  cervix.  The  patient, 
aged  23,  had  never  menstruated,  but  suffered  from  abdominal 
pain  at  each  epoch  corresponding  to  the  menstrual  period.  Upon 
examination,  the  vagina  was  found  to  be  absent.  The  septum 
between  the  vagina  and  urethra  was  very  thin.  The  accumulation 
of  liquid  in  the  uterus  had  led  to  the  formation  of  an  abdominal 
tumor,  upon  which  it  was  deemed  expedient  to  operate.  The 
tissues  between  the  bladder  and  rectum  were  dissected  up,  and 
the  cervix  pierced  with  a  trocar,  when  a  considerable  quantity 
of  dark  fluid  was  drawn  off.  Death  took  place  20  days  after 
the  operation  from  septic  peritonitis.  Another,  by  Hacencia,48 
of  a  patient,  aged  26,  also  suffering  from  an  abdominal  tumor. 
The  vagina  was  completely  obstructed  by  an  elastic  membrane, 
which  yielded  upon  pressure.  Conformation  of  external  genitals 
and  mammae  normal.     Operation  for  the  removal  of  the  tumor 
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per  perineum  successful.  The  tumor  consisted  of  rudimentary 
ovary  and  uterus,  with  complete  Fallopian  tube. 

Polaillon49  details  the  result  of  an  examination  upon  a  young 
woman  of  18,  in  whom  examination  revealed  entire  absence  of 
vagina.  The  menstruation  having  become  intensely  painful,  a 
transverse  incision  was  made  into  the  perineum,  through  which 
the  tissues  were  lacerated  for  a  considerable  distance.  Perforation 
of  the  impervious  os  of  the  uterus  was  accomplished  and  an  ounce 
of  black  liquid  drawn  off.     Patient  made  a  good  recovery. 

Rothemberg50  describes  seveh  cases  of  malformation  of  the 
female  genitalia,  among  which  were  three  cases  of  atresia  vaginalis. 
In  one  case  the  vagina  for  its  lower  two-thirds  was  double,  and 
complicated  by  an  haematocolpus  and  hsematometra.  The  other 
four  were  rudimentary  developments  of  uterus,  ovaries  and  vagina. 

Anomalies  of  Clitoris. — Friedingcr51  describes  a  case  in  which 
the  clitoris  was  two  inches  in  length  and  had  a  well  developed 
prepuce.  The  glans  was  perforated  and  connected  with  the 
urethra,  from  which  more  or  less  urine  passed.  The  normal  open- 
ing of  the  urethra,  however,  seemed  to  be  in  its  usual  place, 
somewhat  posteriorly.  The  clitoris  in  this  case  represented  a 
membranous  body,  which  hung  between  the  labia  majora  and 
minora,  more  or  less  blocking  the  vaginal  orifice. 

Heinzelman,52  of  Munich,  gives  an  account  of  a  case  some- 
what similar  to  the  preceding  one,  in  a  patient  dged  13,  external 
examination  of  genitals  revealing  an  organ  somewhat  resembling 
a  penis,  situated  underneath  the  mons  veneris.  It  was  3  cm.  long 
and  \\  cm.  thick,  with  naked  glans,  and  well-developed  prepuce. 
The  organ  was  not  permeable,  the  true  orificium  urethra  being 
situated  underneath,  fully  2  cm.  from  the  end. 

MaJformatums  of  the  Male  Urethra. — Voituricz,63  of  Lille,  in 
an  able  article  on  the  malformations  of  the  male  urethra,  prefaces 
his  remarks  with  the  method  of  its  development,  a  study  of  which 
is  essential  to  a  complete  understanding  of  the  anomalies  that 
arise  in  its  formation.  Having  established  the  data  of  the  develop- 
ment of  the  urethra,  Voituriez  concludes  that  it  is  easy  to  apply 
the  pathogeny  upon  the  ground  of  an  arrest  of  genesis,  the  marked 
differences  in  the  origin  of  the  different  portions  of  the  canal 
accounting  for  the  anomalies  observed.  He  says  that  the  law  of 
Cost6,  "  The  more  retarded  the  formation  of  an  organ,  the  greater 
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the  danger  of  an  arrest  in  development,"  which  is  so  aptly  applied 
in  the  explanation  of  malformations  in  general,  is  especially  true 
of  the  urethra,  as  by  far  the  larger  percentage  of  malformations 
occur  in  the  balanic  region,  which  is  the  last  to  be  developed. 

Voituriez  relates  the  following  interesting  case  as  an  example 
of  balano-hypospadias :  Patient  aged  29.  Good  constitution.  The 
penis  well  developed,  also  the  testicles.  The  glans  uncovered,  the 
prepuce  being  reduced  to  a  mere  fold  upon  the  superior  body. 
The  urethra  opens  upon  the  base  of  the  glans,  from  which  point  a 
vertical  fissure  extends  to  the  stimmit  of  that  body,  representing 
the  entire  balanic  portion  of  the  urethra.     The  frenum  is  absent 

Other  rare  anomalies  of  the  meatus  are  recorded,  among  them 
one  in  which  it  resembled  the  figure  8  (Yarjavoy);  another  in 
which  the  meatus  had  four  lips  (Malgaigne).  This  last  variety  is  to 
be  explained  by  a  double  formative  process  in  the  balanic  portion. 
In  some  instances,  hypospadias  coincides  with  the  persistence  of 
the  meatus  at  its  normal  place,  and  even  an  independent  formation 
of  the  balanic  channel.  Several  cases  illustrating  these  varieties 
of  malformation  are  related  by  Voituriez,  as  follow : — 

Imperforation  of  meatus  at  base  of  glans,  with  punctiform 
orifice.  Patient,  aged  5  years,  otherwise  healthy.  Normal  meatus 
imperforate.  Micturition  was  accomplished  by  means  of  the  false 
orifice.  Exploration  of  the  urethra  by  means  of  the  filiform 
bougie  through  the  false  opening  showed  the  cavernous  portion  of  - 
the  urethra  to  be  normal  in  calibre,  but  when  turned  toward  the 
meatus  in  the  balanic  portion,  it  was  immediately  arrested.  The 
glans,  with  its  urethra,  was  normally  developed,  with  the  exception 
of  imperforation  of  the  meatus,  and  tenpinated  in  a  cul-de-sac, 
the  spongious  and  balanic  portion  having  failed  to  unite.  The 
urethral  canal  in  the  body  of  the  organ  failed  to  connect  with 
that  of  the  balanic  portion,  and  a  false  opening  was  thus  produced. 

Cases  of  like  nature  have  been  recorded  by  Dionis,  Sabbatier, 
and  Berard,  who  have  tried  to  explain  the  false  meatus  as  an 
imperforation  of  the  normal  meatus,  with  consequent  rupture  of 
the  urethra  (congenital  fistula)  by  pressure  of  the  stream  of  urine. 
The  correctness  of  this  hypothesis,  although  controverted  by 
Voituriez,  is  apparently  borne  out  by  the  following  case  reported  by 
Tucker,54  of  San  Augustine,  Texas:  An  infant  of  three  months,  who 
had  not  passed  water  since  birth,  seemed  to  be  in  great  distress, 
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fretting  and  crying  constantly ;  but  the  child  was  not  presented 
for  examination,  however,  until  four  months  later,  at  age  of  seven 
months,  relief  in  the  mean  time  having  been  obtained  by  rupture  of 
the  urethra  into  the  rectum.  At  the  examination,  Tucker  found 
an  imperforate  and  adherent  prepuce,  upon  which  he  operated 
with  the  result  of  forming  a  normal  urethra  through  which  urine 
passed  almost  immediately.  The  fistulous  opening  in  the  rectum 
closed,  or  at  least  the  mother  observed  no  urine  passing  by  it. 

Retrobalanic  Hypospadia. — (Voituriez.) — Existence  of  the 
normal  meatus  with  an  independent  balanic  urethra.  Patient  set.  26. 
Penis  and  testicles  normally  developed.  Meatus  permeable,  balanic 
urethra  ending  in  a  cul-de-sac.  The  false  orifice  situated  at  base 
of  the  glans.  Genital  groove  remained  open  at  anterior  extremity, 
giving  rise  to  an  hypospadias.  The  meatus,  however,  was  normally 
located  and  connected  by  a  long  canal  with  the  cul-de-sac.  This 
case  demonstrates  the  independent  formation  of  the  balanic  portion. 

Complete  Balanic  Fissure. — Orifice  of  urethra  at  base  of  glans, 
(Voituriez.)  Patient  aged  43.  Married  and  the  father  of  three 
children.  Micturition  and  ejaculation  easily  performed.  The  glans 
was  split  into  two  halves  on  the  median  line  by  a  fissure  which  began 
at  the  base  of  the  organ.  The  urethra  was  of  normal  calibre. 
Through  a  diverticulum  connected  with  the  fissure  a  sound  could 
be  passed  into  a  cul-de-sac  to  the  deptli  of  2|  cm., — this  latter 
being  an  attempt  on  the  part  of  nature  to  form  the  balanic  portion 
of  the  urethra,  which  failed  to  connect  with  the  spongious  portion. 

Some  authors  have  spoken  of  a  double  urethra  in  a  single 
organ.  Voituriez  says  that  according  to  the  best  embryological  data 
such  a  condition  can  not  exist ;  but  that  cases  like  those  above  cited, 
of  hypospadia  with  persistence  of  the  meatus  and  balanic  portion 
of  the  urethra,  have  been  mistaken  by  them  for  a  double  urethra. 
Several  good  authorities,  however,  take  exception  to  this  view. 
The  following  case,  presented  by  Prof.  Lipp66  before  the  Verein  der 
Aerzte  in  Steiermark,  seems  to  establish  the  possibility  of  a  double 
urethra  in  a  single  organ.  Patient  aged  25.  Two  openings  in 
the  penis.  The  false  urethra  admitted  a  No.  17  sound  which  could 
be  introduced  as  far  as  the  symphysis  pubis.  Gonorrhceal  discharge 
from  both  urethras. 

Dugald  Mitchell56  also  reports  the  case  of  a  child  at  birth  in 
which  the  margins  of  the  urethral  groove  were  still  well  marked  on 
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the  under  side  of  the  organ,  but  had  failed  to  unite  so  as  to  form 
the  urethral  canal.     The  urine,  as  a  consequence,  issued  from  the 
primitive  urethral  orifice  that  opened  in  a  vaginal-like  circular 
depression  about  the  size  of  a  goose-quill,  situated  at  the  root  of 
the  penis.     The  penis  was  considerably  shrunken.     The  testicles 
had  descended  and  were  located  in  what  appeared  to  be  the  labia 
majora,  by  reason  of  the  separation  of  the  scrotum  into  two  parts. 
Hermaphroclitismus. — Pozzi    and  Grattery57  publish   a  very 
interesting  case  of  pseudo-hermaphroditismus,  or  perineal  hypospa- 
dias, in  a  patient  dying- 
at  the  age  of  69,  of  peri- 
tonitis.    The  individual 
had  always  passed  for  a 
female.     The   condition 
of  the  outer  genital  or- 
gans is  exceedingly  well 
shown  in  the  accompany- 
ing cut  (Fig.   13),  and 
renders    a    lengthy  de- 
scription unnecessary. 

The  glans  (s)  was 
conical  in  form,  12  mm. 
in  breadth.  Circumfer- 
ence at  base  43  mm. 
Superior  border  thin  and 
curved ;  the  inferior  bor- 

Fio.  1S-G.E.,  Labia  Majora;  P.E.,  Labia  Minora;  der   represents   the   fossa 
M.U.,  Meatus  Urinakius;  v.,  Introitus  Vagina;  ,  ,  .   ,    . 

B.M.,   Fkenum;  M.,   Fourchettk;  8,   Glans;  C,  naVlCUlail8,  WhlCQ  IS  COn- 
Prepuce;  C.C.,  Corpora  Cavernosa.— {Le  Progres  7  •* 

MitL>  tinuous  with  the  inferior 

fossa,  only  separated  from  it  by  a  thin  membrane.  On  either  side 
of  the  meatus  urinarius,  two  slight  depressions  15  mm.  in  depth, 
into  which  a  filiform  bougie  could  be  introduced.  These  were 
probably  the  orifices  of  the  glands  of  Cowper.  The  testicles  varied 
considerably  in  size,  the  left  being  situated  in  the  inguinal  region 
and  the  right,  much  larger  than  the  left,  in  the  labia  majora,  and 
encroaching  upon  the  lumen  of  the  vagina. 

W.  West,68  Belleville,  Ills.,  presents  a  case  of  the  above, 
complicated  with  hydrocephalus  and  a  webbed  condition  of  the 
fingers   and  toes.     It  was   the   seventh   child,   all   the   previous 
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children  being  healthy.  The  penis  was  fairly  well  developed; 
scrotum  rudimentary;  testicles  not  descended;  a  small  protuber- 
ance underneath  the  penis  was  divided  into  two  lobes  by  a  fissure 
from  which  urine  issued  when  pressure  was  made  upon  the  bladder. 
The  middle  and  ring  finger  of  the  right  hand  were  fully  webbed, 
while  the  same  fingers  of  the  left  hand  were  only  partially  united. 
The  second  and  third  toes  of  both  feet  were  entirely  webbed. 

A  case  of  hermaphroditismus69  was  also  presented  by  M. 
Folaillon  to  the  Paris  Obstetrical  and  Gynecological  Society.  The 
patient  showed  many  features  common  to  the  female  sex :  mons 
veneris  well  developed,  and  two  lateral  folds  of  skin  below  simu- 
lating the  labia  majora  and  forming  a  fourchette.  The  penis  was 
4  cm.  in  length,  ending  in  a  glans  covered  with  a  prepuce.  The 
meatus  urinarius  was  located  in  the  centre  of  the  glans.  Beneath 
the  penis  an  empty  scrotum  was  found,  and  behind  this  a  depres- 
sion having  somewhat  the  appearance  of  a  vulva.  No  uterus, 
ovaries  or  testicles  being  discoverable,  the  case  was  therefore  an 
hermaphroditismus  of  the  neuter  gender. 

Cryptorchidismus. — Morpau,60  of  Tours,  France,  reported 
observations  on  a  supposed  girl  of  12  years.  She  dressed  as  a 
female,  but  looked  like  a  male.  Examination  revealed  a  flat  pubis, 
hairs  dark  and  abundant,  pelvis  narrow,  abdomen  hard  and 
prominent.  There  was  a  penis  with  marked  hypospadias.  No 
scrotum  was  present,  but  on  each  side  of  the  superior  wall  of  the 
canal  there  was  a  small  and  thin  labium,  entirely  cutaneous.  The 
meatus  urinarius  was  below  the  root  of  the  penis.  Rectal  exami- 
nation revealed  a  small,  soft  prostate.    No  testicles  could  be  found. 

An  interesting  case  is  reported  by  Faivre,61  of  a  peddler,  21 
years  old,  who  was  admitted  to  the  Hospital  of  St.  Andre,  Bor- 
deaux. The  penis  was  about  the  size  of  a  little  finger  and  five 
centimetres  long.  The  scrotum  was  not  larger  than  that  of  a 
child  five  years  old,  and  contained  but  a  small  quantity  of  pigment 
It  was  also  destitute  of  hairs,  and  presented  on  the  median  line  a 
raphe  resembling  a  membranous  cord.  The  testicles  and  the 
epididymis  were  not  to  be  found,  either  in  the  scrotum  or  elsewhere. 
On  the  left  side,  by  feeling  lightly,  a  thin  cord  could  be  distin- 
guished. Rectal  examination  showed  a  complete  absence  of  the 
prostate,  the  finger  easily  reached  the  base  of  the  bladder,  and 
even  as  far  as  the  symphysis  pubis.     He  had  no  venereal  desires, 
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though  he  had  lived  with  a  woman  for  about  six  years.  The  penis 
was  easily  introduced  into  the  vagina,  but  no  spermatic  fluid  was 
ejaculated.  He  confessed  to  having  had  a  true  urethritis.  From 
the  above  description,  Faivre  concluded  that  it  was  a  case  of 
congenital,  bilateral  cryptorchidism. 

In  the  case  reported  by  Parham,62  of  webbed  fingers  and  toes, 
the  patient  was  cryptorchitidic.  The  penis  was  diminutive  with 
dorsal  elongation  of  the  prepuce  and  a  slight  hypospadias. 

Dr.  M.  F.  Podesta63  describes  a  case  of  a  supposed  woman 
(Italian),  who  presented  upon  examination  a  well-developed  penis, 
having  at  its  base  two  folds  of  skin,  covered  with  hair,  resembling 
the  labia  majora.  The  prepuce  covered  the  glans;  the  meatus 
urinarius  was  situated  at  the  base  of  the  glans,  forming  a  hypo- 
spadias. There  were  no  traces  of  uterus  or  ovaries  to  be  dis- 
covered by  rectal  examination.  This  was  evidently  a  case  of 
cryptorchidismus,  and  the  supposed  labia  was  the  divided  scrotum. 

ANOMALIES  OP   THE   HEART,  VASCULAR  AND   MUSCULAR   SYSTEMS. 

The  Heart — Bury64  reports  an  interesting  case  of  congenital 
atresia  of  the  conus  arteriosus,  with  incomplete  formation  of  the 
septum  ventriculorum,  and  the  aorta  necessarily  arising  from 
the  right  ventricle.  In  giving  the  etiology  of  the  case,  Bury 
presumed  that  before  the  seventh  week  some  slight  obstruction 
existed  at  the  origin  of  the  pulmonary  artery,  and  gave  rise  to 
the  hypertrophy  of  the  right  ventricle.  The  increased  pressure 
maintained  the  communication  between  the  ventricles  and  deflected 
the  septum  toward  the  left  side.  The  aorta  would  naturally 
grow  into  communication  with  the  right  ventricle  and  the  increased 
work  would  give  rise  to  further  hypertrophy. 

Hayden,66  of  Evansville,  Ind.,  briefly  records  a  case  of  cardiac 
anomaly,  in  which  the  heart  was  considerably  enlarged,  with 
marked  hypertrophy  of  the  walls  of  the  ventricle.  The  foramen 
ovale  was  still  pervious.  A  foramen  one-half  inch  in  diameter 
united  the  right  and  left  ventricles.  The  pulmonary  artery  arose 
from  both  ventricles,  being  divided  in  the  wall  of  the  heart  into 
two  branches,  one  terminating  in  either  ventricle.  The  aorta  rose 
normally  from  the  left  ventricle.  The  pulmonary  veins  emptied 
into  the  left  auricle,  which,  with  the  right,  was  slightly  hyper- 
trophied. 


Digitized  by  LiOOQ IC 


£jS£rtTet£]     EMBRYOLOGY,   ANOMALIES,   MONSTROSITIES.  437 

A  rare  case  of  malformed  heart,  of  congenital  origin,  was 
observed  at  the  Columbian  University  at  Washington.  Lungs  and 
the  other  abdominal  viscera  were  normal.  The  heart,  however, 
possessed  only  three  cavities,  two  auricles  and  a  ventricle.  The 
aorta  sprang  from  the  ventricle.  Immediately  in  front  of  the 
aorta  a  second  vessel  arose,  which  bifurcated  within  eight  milli- 
metres from  its  origin.  Dr.  Lamb,  of  the  Army  Medical  Museum, 
considered  it  to  be  the  pulmonary  artery.  The  left  auricle  was 
much  larger  than  the  right;  the  foramen  of  Botal  was  pervious, 
admitting  the  tip  of  a  little  finger.  The  position  of  the  tricuspid 
valve  was  occupied  by  a  ring  of  fibrous  tissue.  A  small  pouch-like 
depression  marked  the  position  of  the  rudimentary  right  ventricle. 

Aorta. — Dr.  Boenning,66  of  Philadelphia,  reports  a  curious 
anomaly:  entire  absence  of  the  arch  of  the  aorta.  Two  vessels 
arose  from  the  left  ventricle,  one  of  which  supplied  the  upper 
extremities,  and  the  other  became  the  thoracic  and  abdominal  aorta. 

Ledwich67  reported  a  ca^se  of  absence  of  the  internal  iliac 
artery  in  a  male  subject.  The  aorta  bifurcated  normally  to  form 
the  two  common  iliac  arteries.  The  left  branch,  however,  failed 
to  subdivide  into  the  external  and  internal  iliacs,  but  continued  as 
a  single  vessel  as  far  as  the  femoral.  Its  course  was  downward 
and  outward  over  the  psoas  muscle  for  three  inches.  It  then  made 
a  sharp  angle  and  passed  inward  over  the  ilio-pectineal  line  to 
enter  the  pelvis. 

Anomalous  Division  of  the  Brachial  Artery.  —  Walters68 
describes  an  irregularity  in  the  above  named  artery  observed  by 
him  in  a  male  subject.  Instead  of  bifurcating  at  the  bend  of  the 
elbow,  it  passed  downward  and  slightly  outward  beneath  the 
pronator  teres,  at  which  point  it  divided  into  the  radial,  ulnar,  and 
inter-osseous.  The  last  two  mentioned  occupied  their  normal 
relations;  the  radial,  however,  was  covered  by  the  pronator  teres 
muscle.  The  recurrent  radial  arose  directly  from  the  brachial  and 
passed  over  the  tendon  of  the  triceps. 

Dr.  Weinlechner69  reports  a  very  interesting  case  of  an 
anomalous  formation  of  the  circle  of  Willis.  The  internal  carotid 
artery  gave  origin  to  the  posterior  cerebral  artery,  as  well  as  to  the 
middle  and  anterior  cerebral.  As  a  result,  the  vertebral  artery 
was  very  small.  The  basilar  branch  was  also  anomalous,  and  gave 
rise  to  the  anterior  and  posterior  arteries  of  the  cerebellum.     The 
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anastomosis  between   the  posterior  cerebral  arteries  of  the  cere- 
bellum was  very  slight,  the  right  being  filiform  in  size. 

Imperforatlon  of  (Esophagus. — M.  Vincent70  records  a  case 
in  which  the  pharynx  ended  in  a  cul-de-sac.  The  oesophagus 
opened  into  the  trachea  by  a  very  narrow  orifice  at  about  the  third 
cartilaginous  ring. 

ANOMALIES  OF  THE  EXTREMITIES,  ETC. 

As  an  example  of  excessive  development,  the  following  case  is 
cited  by  Grandin,71  of  New  York,  occurring  in  a  child  13  months 
old :  "  The  upper  arm  of  the  right  side  consisted  of  two  humeri, 
each  articulating  with  a  radius  and  an  ulna.  Between  the  radius 
and  ulna  was  a  third  radius  and  ulna,  possibly  also  articulating 
with  the  lower  of  the  two  humeri,  the  arm  being  semi-pronated. 
There  were  three  hands,  the  upper  had  four  fingers  and  one 
thumb,  the  latter  always  contracted,  showing  absence  of  the  ex- 
tensor muscle,  and  on  its  ulnar  side  two  rudimentary  fingers.  The 
middle  hand  had  four  fingers,  always  contracted,  the  thumb  lack- 
ing ;  the  third  hand  had  five  fingers.  Thus  the  child  possessed 
on  the  right  side  two  humeri,  three  radii,  three  ulnse,  three 
hands,  with  a  total  of  fourteen  perfect  and  two  rudimentary 
fingers.  The  hand  resembled  a  monstrous  crab  more  than  any  thing 
else.  Each  hand  could  be  moved  separately.  In  regard  to  heredity, 
the  father's  aunt  had  two  thumbs  on  each  hand,  and  another 
relative,  still  on  the  father's  side,  had  some  peculiarity  in  the  joints 
of  one  hand.  The  child's  brother  had  a  rudimentary  tail,  so  to 
speak,  in  the  shape  of  a  coccyx  projecting  at  least  one  inch." 

Dr.  Hartley7*  also  reports  a  case  of  supernumerary  arm  on  the 
right  side  in  a  boy  ten  years  old.  The  scapula  of  the  extra 
member,  however,  was  wanting.  The  parents  were  healthy  and 
non-consanguineous.  Still,  of  the  other  children,  one  had  a  mole, 
another  a  Pott's  disease,  and  a  third  showed  the  remains  of  a 
spina  bifida. 

An  interesting  case  from  France73  shows  degenerative  heredi- 
tary taint  extending  through  five  generations.  The  first  malfor- 
mation in  the  family  occurred  on  the  male  side  of  the  house, 
in  a  man  born  in  1752,  with  six  toes  on  one  foot.  A  son  pre- 
sented a  similar  deformity;  and  a  daughter,  who  was  normally 
developed,  gave  birth  to  a  son  who  showed  the  same  deformity  as 


Digitized  by  LiOOQ IC 


S^SitteZrte.]    EMBRYOLOGY,   ANOMALIES,  MONSTROSITIES.  439 

his  grandfather.  The  other  seven  children  were  normally  formed. 
One  of  the  sons,  however,  had  two  daughters,  one  of  whom  had 
six  fingers  on  each  hand,  and  the  other  had  the  same  number  of 
fingers  and  six  toes  on  each  foot.  The  latter  daughter  had 
three  children,  including  a  son  doubly  deformed  like  the  mother, 
and  one  with  only  the  hands  abnormal.  One  of  the  daughters  of 
the  fourth  generation,  with  the  feet  only  effected,  gave  birth  to 
children  with  various  malformations  in  the  same  direction. 

Dr.  Kurnan  reports  additional  cases  where  the  peculiarity  was 
found  in  four  generations  of  Norwegian  paranoiacs  and  was  uni- 
lateral. As  has  recently  been  shown,  generations  of  six-fingered 
people  are  numerous  among  the  lowest  African  tribes. 

Wolff,74  of  Berlin,  relates  the  history  of  a  family  in  which  three 
persons  presented  polydactylie.  The  extra  members  were  tolerably 
well  formed,  with  fairly  developed  nails.  The  hereditary  taint 
extended  through  two  generations,  from  father  to  son  and 
daughter,  and  from  son  to  daughter. 

Parker  and  Robinson,75  at  the  Clinical  Society  of  London, 
read  notes  on  a  case  of  congenital  deformity  of  the  hands  and 
feet,  in  a  child  3  \  years  of  age,  upon  which  they  operated 
successfully,  where  the  foot  was  cleft  at  its  anterior  portion.  The 
great  and  second  toes  were  united  and  the  three  outer  toes  were 
also  united  to  form  one  monstrous  "  little "  toe.  The  hereditary 
taint  was  traced  from  a  grandmother  through  three  generations  in 
thirty-six  lineal  descendants  affecting  the  female  side  of  the  family. 

Fillenbaum,77  of  Vienna,  reports  a  case  of  supernumerary 
thumb,  in  which  the  extra  member  articulated  with  the  metacarpus, 
and  could  be  moved  with  ease. 

Parham,70  of  the  New  Orleans  Charity  Hospital,  cites  an 
interesting  case  of  congenital  deformity.  The  fingers  of  each 
hand  were  united  by  a  thick  web  of  skin  by  which  the  hands 
were  held  in  a  semiflexed  position.  There  were  more  nails  than 
fingers.  The  feet  were  also  deformed,  but  showed  the  markings, 
simply  shallow  grooves,  for  seven  toes  on  the  right  and  eight  on 
the  left  foot.  The  line  of  nails  was  continuous,  although  thinner 
on  the  webbed  portion.  The  feet  were  much  broader  at  the  toes 
than  normal. 

Absence  of  the  extremities  is  due  to  an  arrest  of  development 
or  intra-uterine  amputation.    We  quote  the  following  examples: — 
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Amelus. — A  Hindoo  woman,  aged  40,  reported  by  Curran,78 
illustrates  an  arrest  in  development.  The  slight  protuberance 
dependent  from  the  cicatrix  of  the  humerus  and  shoulder  joint  on. 
the  left  side,  at  the  time  of  the  examination,  and  the  one  which, 
had  existed  on  the  right  side,  but  which  had  spontaneously  fallen 
off  when  the  patient  was  10  years  of  age,  may  be  regarded  as  the 
condition  of  the  foetal  arms  at  three  months,  at  which  time  develop- 
ment was  arrested. 

Abrachius. — An  example  of  intra-uterine  amputation  of  the 
forearm  is  recorded  by  Street.79  The  forearm  \y&s  missing  from  a 
point  one  inch  below  the  elbow.  The  cicatrix  was  very  small, 
being  £  inch  in  length,  and  the  skin,  considerably  puckered  around 
it,  was  not  adherent  to  the  deeper  parts.  The  bones  of  the  forearm 
could  be  distinctly  felt,  the  olecranon  process  being  normal  in  size. 
The  history  of  the  case  revealed  no  hereditary  taint.  Berry  Hart,80 
presented  the  case  of  a  man  who  was  without  the  lower  half  of 
one  of  his  arms,  and  whose  child  was  born  with  a  similar  defect 

Partial  Abrachia. — Neale81  reports  a  very  interesting  case  of 
a  small,  imperfectly  developed  child.  The  left  arm  was  represented, 
by  a  normal  humerus ;  the  forearm,  however,  was  malformed.  The 
radius  and  ulna  were  illy  formed  and  the  elbow  joint  ankylosed. 
The  hand  terminated  in  two  webbed  fingers,  with  normal  nails, 
and  a  freely  movable  thumb.  The  right  arm  and  forearm  were 
wanting,  a  formation  resembling  an  aborted  hand  being  observed^ 
attached  to  the  shoulder.  It  was  somewhat  flexible.  The  fingers 
possessed  no  nails.  The  appendage  resembled  the  flap  of  a  seal 
more  than  a  human  hand.  It  was  hardly  considered  by  Dr.  Neale 
as  a  case  of  ectromelus. 

Ectromelw. — Hirst,82  reports  a  case  of  a  foetus  expelled  in  the 
fifth  month,  in  which  there  was. a  numerical  diminution  in  the 
extremities,  consisting  in  the  absence  of  the  left  femur,  and  four 
toes  of  the  left  foot,  and  which  he  classified  as  an  ectromelic  monster. 

Apus. — Myschkin8*  describes  an  embryo  which,  with  the 
placenta,  weighed  only  5  pounds.  The  upper  extremities  were  well 
formed ;  the  body  wedge  shaped ;  the  lower  extremities  were  absent. 
The  abdominal  contents  depended  from  the  lower  portion  of  the 
abdominal  cavity,  the  walls  of  which  were  wanting.  A  condition 
of  kyphoscoliosus  and  spina  bifida  also  existed. 

Congenital  Absence  of  Pectoral  Muscle. — Maguire84  presented 
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to  the  London  Harveian  Society,  a  case  of  absence  of  the  pectoral 
muscle  in  a  boy  of  nine.  The  pectoralis  minor  was  entirely  absent* 
and  only  the  clavicular  portion  of  the  pectoralis  major  was  present. 
The  movements  of  the  arms  were  normal,  no  deformity  of  the 
shoulder  existing.  He  also  met  with  a  similar  case  recently  in 
which  there  was  entire  absence  of  both  pectoral  muscles. 

Congenital  Defects  of  Eye  and  Ear. — Snell85  relates  the  case 
of  a  woman  of  26,  who  exhibited  in  each  palpebral  fissure,  at  the 
external  commissure,  a  tumor  as  large  as  a  hazelnut.  They 
projected  between  the  eyelids,  resting  against  the  globe  and  ex- 
tending into  the  orbit.  The  conjunctival  covering  of  each  was* 
thickened  where  most  exposed,  and  minute  hairs  grew  upon  their 
surfaces.  The  tumors  were  movable  and  free  from  the  eyeball.  In 
the  right  upper  eyelid  there  was  an  incomplete  coloboma  termi- 
nating in  a  large  nodule.  It  involved  the  entire  thickness  of  the 
eyelid,  and  the  union  of  the  portions  above,  where  it  ended,  was 
indicated  by  a  sort  of  raph6. 

The  external  ear  on  the  left  side  was  for  the  most  part  absent. 
No  auditory  meatus  could  be  seen  or  felt.  The  upper  part  of  the 
auricle  was  represented  by  a  cartilaginous  ridge,  and  at  the  lower 
end,  sloping  backward,  was  a  softer  and  more  fleshy  portion  like  a. 
piece  of  lobule.  A  watch  was  heard  well  on  contact.  The  mastoid 
was  very  flat,  but  on  the  opposite  side  there  was  no  prominence. 
The  right  external  ear  was  normal,  except  that  a  reddish-looking 
piece  of  skin,  about  f  of  an  inch  long,  projected  outward  from 
the  tragus,  close  to  the  base.  A  small  projection  also  extended 
from  the  tragus  over  the  meatus.  The  whole  of  the  right  side  of 
the  face  was  smaller  than  the  left. 

In  a  second  case,  a  boy  of  15,  Snell  found  an  absence  of  the 
greater  part  of  left  external  ear.  The  auricle  was  represented  by 
little  more  than  its  external  vein :  there  was  no  tragus,  antitragus 
or  any  other  cartilaginous  portion,  nor  could  any  cartilage  be  felt 
beneath  the  skin.  In  a  third  case,  the  cartilaginous  portion  of  the 
right  ear  was  practically  absent,  and  the  external  ear  was  repre- 
sented by  little  else  than  the  lobule.  The  external  auditory  meatus 
was  wanting,  and  the  side  of  the  face  was  smaller  than  the  left.. 
The  tick  of  a  watch  could  be  heard. 

Absence  of  Thumbs. — Adam,86  of  Konigsberg,  reports  a  case 
of  malformation  in  an  8  months'  foetus,  in  which  the  bones  of  the 
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arm,  inferior  maxilla,  ancL  the  muscles  of  the  ear  were  diminutive 
in  size,  and  the  thumbs  and  small  bones  of  the  ear  entirely  absent. 

Absence  of  Nails. — A  case87  is  reported  from  the  district  of 
St.  Marguerite,  France,  in  which  a  hereditary  absence  of  -  nails 
occurs  in  a  family  of  several  members,  both  fingers  and  toes  being 
marked  by  the  deformity.  This  is  only  the  second  case  thus  for 
observed,  the  first  being  at  the  Anatomical  Museum  of  Berlin,  and 
recorded  by  Dr.  Bleck.  In  a  verbal  communication  Dr.  Sajous  reports 
three  cases  of  total  absence  of  nails  in  members  of  one  family. 

Arm  in  Thoracic  Cavity. — Becker,88  of  Leipzig,  reports  a 
singular  and  very  rare  anomaly  of  an  arm  enclosed  in  the  thoracic 
•cavity  of  a  child  otherwise  normally  developed.  Only  the  shoulder 
of  the  left  arm  was  visible.  The  arm,  very  much  shorter  than 
the  other,  occupied  a  diagonal  position  directed  toward  the  right 
hypochondriac  region.  The  hand  was  more  or  less  deformed,  one  « 
finger  being  absent  and  also  the  nail  of  the  thumb.  The  opening 
in  the  thoracic  cavity  through  which  the  arm  penetrated  was 
located  between  the  third  and  fifth  rib,  and  extended  to  within 
■5  mm.  of  the  edge  of  the  sternum. 

Polymastia. — Five  cases  of  polymastia  have  been  recorded 
•during  the  past  year.  Christie89  gave  an  account  of  a  case  in 
which,  on  the  fourth  day  after  confinement,  he  discovered  milk 
pouring  from  the  axillae  of  the  patient.  An  isolated  gland,  the 
size  of  an  English  walnut,  was  the  source  of  the  supply.  He  had 
not  observed  any  such  condition  in  former  confinements  of  this 
patient.  A  unique  case  of  polymastia  is  reported  from  Warsaw  by 
M.  Bieganski,90  in  which  four  supernumary  nipples  were  discovered, 
two  in  either  axilla  and  one  under  either  breast,  and  one  on 
•each  side  of  either  normal  nipples,  making  ten  in  all.  Those 
in  the  axilla  exuded  milk  while  the  child  was  nursing,  and  from 
all  milk  could  be  pressed.  Another  curious  feature  of  the  case 
was  that  these  supernumerary  glands  were  not  fully  developed 
until  the  second  pregnancy.  Holton,92  of  Brooklyn,  relates  a 
third  case  where  the  supplementary  glands  located  in  either  axilla, 
appeared  at  each  confinement,  and  gave  rise  to  very  considerable 
inconvenience  to  the  patient.  Milk  could  be  pressed  from  both. 
Two  cases  are  reported  from  Calcutta,91  where  supplementary 
breasts  were  found  in  the  axillae  of  each, — in  one  case  appearing 
in  the  first  pregnancy,  and  in  the  other  in  the  second. 
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Blackshear,94  of  Macon,  Georgia,  reports  a  case  of  an  anen- 
•cephahis  weighing  three  pounds.*  The  top  of  the  head  was 
flattened  and  the  eyes  and  ears  were  situated  on  a  line  with  the 
upper  border.  The  neck  was  absent,  the  chin  being  united  to  the 
chest.  The  thumb  of  the  right  hand  turned  backward.  The  left 
-arm  presented  a  condition  of  partial  abrachius,  the  forearm  being 
missing  and  terminating  at  the  elbow  in  an  aborted  hand  with  only 
"three  fingers.  The  toes  were  also  deformed.  The  spinal  column 
ivas  very  broad,  but  not  bifid.  The  froit  and  parietal  bones  lay 
:flat  upon  the  base  of  the  cranium,  with  no  intervening  brain 
substance.  The  occipital  bone  was  absent.  The  spinal  cord,  as 
well  as  the  brain,  was  entirely  wanting,  no  spinal  canal  having 
"been  formed.  Ossification  had  not  occurred  in  any  of  the  bones 
of  the  spinal  column,  pelvis,  clavicle,  or  ribs. 

West,®5  of  Belleville,  111.,  recounts  a  case  of  an  anencephalic 
infant,  in  which  the  family  history  on  the  mother's  side  showed 
hereditary  taint,  a  child  having  been  born  with  a  face  like  a  bat. 
The  infant  in  question  had  no  cerebral  mass.  The  roof  of  orbit 
absent.  Cerebellum  normal,  as  well  as  all  the  animal  functions ; 
body  symmetrically  formed,  18  inches  in  length;  weight  10  pounds. 

Brown96  reports  two  instances  of  anencephalia  born  to  the 
same  parents  in  succeeding  years.  In  the  first,  a  large  soft  tumor 
was  to  be  seen,  around  the  edges  of  which  the  parietal  bones,  soft 
and  gelatinous,  could  be  felt.  The  tumor  was  covered  with  skin 
and  presented  a  luxuriant  growth  of  hair.  The  occipital  bone, 
together  with  several  of  the  superior  vertebra,  were  absent,  so  that 
the  tumor  extended  down  the  back  for  a  considerable  distance. 
The  child  drew  a  few  breaths  and  died.  At  a  second  confinement 
another  deformed  child  was  delivered,  still-born,  at  8  months. 
The  tumor  was  not  as  large  as  in  the  first  instance.  The  occipital 
bone  was  again  absent,  but  the  vertebrae  were  fully  formed. 
Pressure  upon  the  mass  produced  tetanic  spasms.  Hydramnios 
was  also  present. 

Burr97  presented  to  the  Chicago  Medical  Society  a  case  of  a 
full  term  anencephalous  foetus,  normally  developed  with  the 
exception  of  a  spina  bifida. 

Cordes,98  of  Geneva,  reports  a  case  in  which  the  cranial  vault 
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was  represented  by  a  fibrous  membrane  that  became  tense  when 
the  child  cried  or  made  any  effort.  Large  veins  crossed  the  surface 
of  membrane,  which  also  became  swollen  on  slight  exertion.  The 
cerebral  substance,  covered  only  by  the  arachnoid  and  pia-mater, 
presented  hernia-like  through  an  opening  in  the  fibrous  covering 
the  size  of  a  five  shilling  piece.  The  dura-mater  was  perforated, 
and  the  gray  surface  of  the  brain  could  be  seen  through  the  other 
membrane.     Face,  mouth,  tongue  and  maxillary  bones  normal. 

Duncan93  relates  an  interesting  case  of  anencephalus  with 
multiple  deformity.  The  frontal  and  parietal  bones  were  absent* 
and  the  occipital  and  temporal  bones,  presented  only  in  a  rudimen- 
tary state.  The  brain  cavity  was  divided  anterior-posteriorly  into 
two  lobes,  the  right  of.  which  was  covered  with  a  fair  growth  of 
hair.  The  left  was  bare  and  the  brain  substance  was  enclosed  by 
a  thin  membrane  through  which  the  pulsation  of  the  vessels  could 
be  observed.    The  eyes  resembled  those  of  a  frog. 

Justice100  adds  another  case,  in  which  the  occipital  bone  and 
skin  were  entirely  absent.  The  brain  was  covered  by  the  dura- 
mater.  Double  hare-lip  and  cleft  palate  existed.  The  left  lobe  of 
the  liver  was  visible  through  an  opening  in  the  parietal  wall  of  the 
abdomen,  three  inches  in  diameter,  situated  around  the  umbilical 
cord.  No  evidence  of  sexual  development.  Imperforate  anus  existed. 

Thompson101  reports  an  anencephalous  monster  whose  mother 
he  had  attended  at  full  term.  The  child  was  fully  developed  in 
every  way  except  for  the  entire  absence  of  the  cranial  vault,  with 
the  contents  of  the  brain  cavity.  Smith102  exhibited  to  the  Academy 
of  Medicine  in  Ireland  a  child  affected  with  encephalocele.  The 
child  measured  21  inches  in  length  at  birth,  and  weighed  1 1  ]*>unds. 

Westmoreland103  presented  to  the  Georgia  State  Medical 
Society  a  case  of  a  so-called  double-headed  boy.  The  second  head 
was  situated  at  the  lower  extremity  of  the  spinal  column,  where 
the  well-marked  nose,  mouth  and  eyes  were  to  be  seen.  The 
tumor  or  growth  was  covered,  with  the  exception  of  the  face,  with 
long  curls.  Suppuration  supervening,  operation  was  performed 
for  its  removal,  which  also  included  the  coccyx  and  sacrum. 
Dissection  of  the  growth  revealed  well-marked  cranial  bones,  with 
what  was  supposed  to  be  the  dura-mater,  but  no  brain  substance. 

Cyclocephahis. — Blet104  relates  an  unusual  case  of  cyclopism 
in  a  human  foetus,  and  advances  the  opinion  that  it  might  be 
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classed  with  the  cyclocephalians  of  the  rhinocephalic  order.  A 
single  eye  occupied  the  median  line  of  the  face  and  was  formed  by 
the  union  of  four  eyelids,  the  eyeball  being  absent.  The  nose  was 
represented  by  a  cylindrical  horn  or  trunk,  2|  cm.  in  length. 
Mouth  was  very  small.  The  foetus  presented  in  addition  a  double 
talipes  varus,  was  cryptorchidic  with  rudimentary  penis.  The  mother 
had  previously  borne  two  healthy  and  well-formed  children.  No 
cause  for  the  malformation  could  be  suggested  by  the  parents. 

Hodges,105  of  Bury  St.  Edmunds,  reports  a  cyclocephalic 
monster.  The  single,  but  perfectly  formed  eye  was  situated  in  the 
median  line,  at  the  root  of  the  imperfectly  formed  nose.    The  latter 


FIG.  10.— Diceph ALUS.— {Edinburgh  Med\  Journal.) 

organ  was  destitute  of  nasal  bones  and  appendages.  The  floor 
seemed  to  be  formed  by  the  superior  maxillary  process. 

Dr.  Ecklund,  Corresponding  Editor,  Copenhagen,  sends  an 
account  of  an  interesting  case  of  skaphocephalus  in  a  man  59  years 
old.  The  head  was  much  compressed  laterally,  causing  a  crest- 
like projection  along  the  line  of  the  longitudinal  sinus;  hence  the 
name.  The  occiput  but  was  slightly  developed,  the  forehead 
however,  large.  The  principal  measurements  of  the  head  were: 
greatest  longitudinal  diameter,  190  cm.;  greatest  transverse  diam- 
eter, 123  cm.;  circumference  520  cm.  Ecklund  considered  this 
the  result  of  premature  synostosis  of  the  sagittal  suture. 

Dicep7ialu8  Dibrachius. — Phillips,106  in  an  interesting  article  on 
dicephalic  monsters,  gives  results  he  obtained  in  the  dissection  of  a 
case.  The  right  head  was  encroached  upon  in  its  inner  surface  by 
the  left  head,  as  shown  in  above  diagram.     Greatest  length  of  the 
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two  foetal  heads  from  A-B  was  6f  in.;  the  anterior-posterior  diameter 
of  the  left  head  was  3f  in.,  and  the  right  4  in.  The  sternum 
was  single,  but  much  broader  than  normal.  The  two  necks 
were  of  equal  size  and  quite  separate,  and  arose  from  the  com- 
mon shoulders.  The  spinal  columns,  however,  were  distinctly 
visible  as  far  as  the  sacrum  and  their  separate  origin  could  be 
easily  made  out,  although  more  or  less  fused  together.  The  lower 
extremities  were  single  and  normal.     The  surface  view  of  the 


Fio.  20.— A,  light  auricle,  stretching,  with  its  appendix,  across  transversely,  and  receiv- 
ing at  its  right  extremity  :—S^  the  superficial  vein  from  right  head;  X„  the  sub- 
clavian vein  from  right  arm ;  T»x,  the  pulmonary  vein  from  right  lung ;  and  X,  a 
common  trunk  formed  by  the  deep  jugular  vein  from  the  left  head  and  the  subclavian 
vein  from  the  left  arm.  Vlt  right  portion  of  the  common  ventricle  giving  off :— Nt, 
the  right  innominate  artery,  dividing  Into  subclavian  and  common  carotid;  R.  P.  A., 
the  right  pulmonary  artery.  V,  left  portion  of  the  common  ventricle  giving  off  :— 
N,  the  left  innominate  artery,  dividing  like  its  fellow  on  the  opposite  side ;  B,  the 
bulbus  arteriosus,  giving  off  a  large  left  pulmonary  artery  (L.  P.  A.),  and  a  smaller 
one  to  the  inner  lung  of  the  left  side.  hj.  L,  the  bases  of  the  right  and  left  outer 
lungs.  T,  the  right  thymus  gland.  TR„TR,  right  and  left  trachea,  with  thyroid 
glands.  AE,,  AE,  right  and  left  oesophagus.  T.  v.,  transverse  vein  running  in  the 
intercervical  integument.  H,  liver  with  H„  its  adventitious  lobe.  D,  upper  surface 
of  the  diaphragm.— (Edinburgh  Med.  Journal.) 

abdominal  viscera  upon  section  were  seen  to  be  normal.  A 
thymus  gland  occupied  the  normal  position  at  the  base  of  each 
neck.  The  deeper  view  as  shown  by  closer  dissection  is  depicted 
in  Fig.  20.  The  space  between  the  two  spinal  columns  was 
occupied  by  the  inner  lobes  of  the  right  and  left  lungs,  into  which 
the  smaller  bronchi  were  seen  to  penetrate.  There  were  separate 
oesophagi  entering  the  stomach  by  distinct  openings.  The  heart,  by 
reason  of  its  two  auricles  and  one  ventricle,  resembled  the  reptilian 
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heart.  There  existed  a  partial  septum  in  the  ventricle  furnished 
with  a  spurious  foramen  ovale.  The  blood  from  the  common  vena 
cava,  the  right  pulmonary  vein  and  the  common  vein  of  the 
left  head  and  upper  extremity  entered  the  right  auricle,  which 
latter  communicated  with  the  left  by  a  foramen  ovale  and  with  the 
ventricle  by  a  tricuspid  valve.  The  innominate  artery  arose  from 
the  right  side  of  the  common  ventricle  and  soon  divided  into  the 
common  carotid  and  subclavian,  and  a  right  pulmonary  artery. 
The  pulmonary  vein  of  the  left  lung  emptied  into  the  left  auricle, 
which  communicated  by  a  well-formed  mitral  valve  with  the  left 
portion  of  the  common  ventricle.  This  compartment  gave  off 
(1)  a  left  innominate  that  supplied  the  left  head  and  upper 
extremities ;  (2)  a  bulbus  arteriosus  which,  after  giving  origin  to 
two  left  pulmonary  arteries,  curved  downward  and  backward, 
becoming  the  aorta  and  followed  a  course  parallel  to  the  vena  cava 
inferior. 

Thoracopagus. — Wands107  reports  a  case  of  thoracopagus  in 
which  both  children,  females,  except  for  the  area  of  union,  were 
perfectly  formed.  There  were  two  thoracic  cavities,  but  only  one 
abdominal.  One  placenta  and  one  umbilical  cord  supplied  both. 
It  was  divided  for  a  short  distance  from  the  abdominal  wall.  A 
slight  condition  of  ectopia  abdominalis  existed,  and  through  the 
opening  Dr.  Wands  was  able  to  feel  the  liver,  which  was  single 
and  lay  across  the  cavity.  The  bodies  weighed  11  lbs.,  each  was 
over  17  inches  in  length,  and  the  two  measured  16 \  in.  in  cir- 
cumference around  the  waist. 

Van  Henkelom108  describes  the  anatomy  of  a  double  monster 
in  the  Doerhaave  Laboratory,  very  similar  to  the  above.  The 
union,  however,  was  by  the  thoraces  as  well  as  the  abdomens : 
a  single  liver,  triangular  in  form,  with  a  sulcus  in  the  centre, 
showed  where  the  union  had  taken  place.  The  heart  was  single, 
there  were  two  stomachs  and  two  duodena,  united  to  a  single 
jejunum.     The  ilium  was  double. 

Herrgott109  records  a  case  of  thoracopagus,  of  which  the 
accompanying  plate  is  a  reproduction.  Union  was  by  the 
thoraces  and  abdomens.  With  the  exception  of  a  double  hare- 
Up  on  one  of  the  children,  they  were  apparently  well  formed. 
Skibbe110  reports  a  similar  case  in  which  one  heart  was  hyper- 
trophied,  and   the  other  defective,  presenting  a  high  grade  of 
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stenosis  of  the  tricuspid  valve.    The  greater  portion  of  the  intestinal 
canal  was  common  to  both. 

King,111  of  Clifton  Springs,  N.  Y.,  read  before  the  Edinburgh 
Medical  Society  the  history  of  the  obstetrics  and  dissection  of  a 
double  monster.  One  child  was  nearly  complete,  being  19  inches 
in  length,  with  a  head  of  medium  size.  The  second  child  seemed 
to  transfix  the  first  in  the  abdominal  region,  so  'that  the  two 
foetuses  faced  each  other.  In  each  the  thoracic  organs  were 
complete,  the  abdominal  organs  single.  The  second  foetus  had 
only  one  leg  with  a  double  foot. 

Thoracopagus  Parasiticus. — Moulvi  Zuhiroodeen  Ahmed112 
reports  a  case  of  monstrosity,  in  which  the  pelvis  and  legs  of 
a  second  female  child  were  attached  above  the  umbilicus  of  an 
otherwise  well-formed  female  child. 

Pygodidymu8. — Ilott113  relates  an  instance  of  this  form  of 
anomaly  of  a  very  peculiarly  united  pair  of  twins  that  could 
perhaps  be  said  to  come  under  this  classification.  They  were 
normally  developed  below  the  umbilicus  but  were  united  by  the 
sacral,  vertebral  and  the  iliac  bones.  A  spina  bifida  existed  at 
the  point  of  union.  The  four  inferior  extremities  were  normal; 
the  outer  genital  organs  were  common,  but  the  internal  ones 
consisted  of  a  double  vagina.  No  clitoris  was  to  be  seen.  There 
was  a  single  placenta  and  umbilical  cord;  the  latter,  however, 
divided,  and  supplied  each  child.  There  was  also  a  single  child 
born  at  the  same  time,  weighing  4  lbs.  The  monster  weighed  6 
lbs.  13  oz. 

Verco114  describes  a  case  of  a  foetal  monster  that  from  the 
description  we  have  failed  to  classify.  It  was  about  6  inches  long, 
3£  broad,  weighing  one  pound  and  one  ounce.  It  was  pear-shaped, 
and  where  the  stalk  should  be  were  two  diverging  finger-shaped 
processes,  one  twice  as  long  as  the  other.  The  lower  two-thirds 
were  quite  smooth  and  rounded.  The  umbilical  cord  was  situated 
in  the  median  line  at  the  junction  of  the  upper  and  middle  third ; 
there  was  no  evidence  of  any  organs  of  sex.  The  upper  third  was 
divided  into  three  unequal  lobes  in  front, — the  central  one  repre- 
senting the  head,  the  lateral  lobes  representing  the  limbs.  No 
evidence  was  seen  of  any  rudimentary  eyes,  nor  any  external  open- 
ing of  the  urinary  or  intestinal  systems. 

Nansomia. — Machell115  presented  the  dwarfed  body  of  a  foetus 
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at  8  months.  The  head  was  larger  than  normal,  but  all  the  limbs 
were  less  than  one-half  the  ordinary  length.  The  bones  were 
twisted  and  bent.  Hydramnios  was  present,  which  may  in  some 
way  account  for  the  malformation.  All  the  previous  children  had 
been  large  and  healthy. 

Exomphaiismiis.— -Simpson116  exhibited  before  the  Edinburgh 
Obstetric  Society  a  specimen  of  an  exomphalic  foetus  in  which 
the  whole  contents  of  the  abdominal  cavity  were  outside  the  body, 
and  called  attention  to  several  peculiar  features  in  the  case: — 
"(1)  The  labor  was  premaiwre.  (2)  The  attitude  of  the  infant 
was  peculiar.  Instead  of  the  usual  anterior  incurvation,  the  trunk 
curved  backward  and  to  the  right  side,  so  that  the  clubbed  feet  of 
the  foetus  were  close  to  the  right  side  of  the  occiput.  (3)  There 
was  a  malpresentation.  Instead  of  the  head,  the  ventral  mass 
with  the  left  shoulder  and  side  of  the  thorax  were  felt  through  the 
os.  Out  of  fifteen  such  cases  of  exomphalos,  presentation  of  the 
abdomen  had  been  met  with  in  thirteen.  (4)  The  delivery  had  to 
be  effected  artificially  by  introducing  the  hand  and  laying  hold  of 
one  of  the  lower  limbs." 

Ectopia  Abdominale. — Hawkins117  describes  an  eight  months' 
foetus  with  the  following  abnormalities.  The  umbilical  cord  was 
only  2£  in.  in  length.  Ectopia  abdominale  was  complete.  The 
lining  of  the  bladder  was  covered  by  meconium,  the  intestine  open- 
ing into  the  bladder.  There  was  no  distinction  between  the  large 
and  small  intestines.  The  penis  was  imperforate  and  rudiment- 
ary. It  occupied  a  position  above  the  imperfectly  developed  pubis, 
the  lateral  halves  of  which  were  united  by  a  ligamentous  band. 
The  scrotum  was  divided  and  empty,  the  testicles  undescended.  A 
large  cyst,  filled  with  a  clear  fluid,  was  connected  with  the  vertebral 
column.  Both  feet  were  clubbed.  Hirigoyen,118  of  Bordeaux, 
presented  a  case  of  ectopia  abdominale  to  the  Society  of  Anatomy 
and  Physiology. 

Ectopia  Vmcce. — Shattock119  gave  an  account  of  a  case  of 
ectopia  vesicae.  A  complete  fissure  of  all  the  parts  on  the  median 
line  extended  as  far  as  the  umbilicus,  including  the  anterior  wall 
of  the  bladder. 

Oastrocele. — Matzdorff,120  Berlin,  in  an  inaugural  address,  gave 
the  history  of  a  case  of  gastrocele  and  ectopia  abdominale.  He 
accounted  for  the  abnormality  by  a  failure  upon  the  part  of  the 
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abdominal  wall  to  unite  through  some  arrest  in  the  development 
of  the  amnion  and  peritoneum. 

Spina  Bifida. — Sutton121  gives  a  case  of  spina  bifida  occulta 
associated  with  scoliosis,  talipes  equino-varus  of  left  foot,  atresia 
ani,  imperforate  pharynx  with  communication  between  oesophagus 
and  trachea,  fibrous  degeneration  of  the  vermiform  appendix, 
undue  shortness  of  the  caecum,  rectum  ending  in  a  cul-de-sac  in  the 
prostate,  and  a  single  kidney.  Besides  these  many  malformations, 
the  spinal  column  showed  marked  abnormalities. 

FoUaceovs  Foetus. — Napier122  gives  a  case  where,  confined  in 
the  same  amniotic  sac  with  a  healthy,  well-developed  child,  was  an 
atrophied  foetus  with  which  no  trace  of  placental  attachment  could 
be  found  save  slight  thickening  of  the  amnion  in  proximity  of  the 
dead  foetus, — probably  an  imperfectly  formed  placenta. 
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PHILADELPHIA 


In  previous  writings  the  editor  has  spoken  of  the  formation 
of  the  oral  cavity  as  an  infolding  process,  by  which  the  external 
epithelium  forms  the  mucous  lining.  The  development  does  not 
begin  strictly,  as  an  indentation  of  the  embryonic  tissues,  but 
approaches  that  end  by  outward  growth  of  the  buds  or  processes 
that  constitute  the  maxillary  arches.  The  first  appearance  of  the 
development  of  the  walls  of  the  oral  cavity  is  remarked  about  the 
twenty-fifth  or  twenty-eighth  day  of  embryonic  existence.  The 
cavity  is  then  bounded  by  the  developing  processes  of  the  superior 
and  inferior  maxillae  and  the  frontal  or  incisive  process.  The 
inferior  maxilla  arises  from  the  two  lateral  pharyngeal  arches, 
which,  growing  downward  and  outward,  unite  in  the  median  line. 
The  superior  maxilla  arises  by  three  points:  the  first  pharyn- 
geal arches  upon  either  side  of  the  face  and  the  frontal  promi- 
nence. The  lateral  buds  grow  outward  and  downward  and  attach 
themselves  to  the  nasal  process.  The  incisive  process,  developed 
from  the  frontal  prominence,  grows  between  the  two  ends  of  these 
lateral  processes,  thereby  completing  the  superior  maxillary  arch. 
The  roof  of  the  mouth  is  formed  by  the  development  of  the  hard 
palate,  which  springs  from  the  inner  side  of  the  two  lateral  pro- 
cesses of  the  superior  maxillary  arch.  They  unite  in  the  median 
line,  thus  separating  the  nasal  from  the  oral  cavity. 

These  processes  arise  from  the  pharyngeal  arches  as  solid 
buds,  and  are  covered  with  the  epiblastic  layer,  and  hence,  as  a 
natural  result,  the  epiblast  comes  to  form  the  lining  membrane  of 
the  oral  cavity,  and  is  analogous  to  and  continuous  with  the 
epiblastic  covering  of  the  outer  portion  of  the  body. 

The  histological  appearance  of  the  tissues  of  the  mucous 
membrane  of  the  mouth  of  a  serial  line  of  porcine  foetuses  may  be 
seen  in  the  accompanying  lithographic  plate,  the  figures  of  which 
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were  made  from  photomicrographs  taken  from  slides  of  the  editor's 
own  preparation.  By  reference  to  the  plate  it  will  be  seen  that 
there  exists  very  little  difference  in  form  between  the  cells  of  the 
mesoblastic  and  epiblastic  layers.  Those  of  the  epiblastic  layer 
at  this  stage  of  development,  il,  are  round,  while  those  of  the 
mesoblastic  layer,  seen  at  ct,  are  somewhat  oval;  the  difference  is 
not,  however,  marked.  There  has  been  no  attempt  upon  the  part 
of  nature  to  differentiate  a  cell -body.  The  cell  consists  at  this 
stage  of  development  of  round  or  slightly  oval  nuclei.  The  editor 
has  failed  in  all  his  studies  upon  well-preserved  embryonic  tissue, 
either  with  the  microscope  or  by  photography,  to  differentiate 
such  lines  of  division  as  are  represented  by  most  writers  upon 
embryonal  histology.  The  nuclei  of  the  mesoblast  lie  imbedded 
in  a  bed  of  protoplasm,  in  which  they  are  more  or  less  irregularly 
distributed.  The  cells  of  the  epiblastic  layer  are  arranged  in  a 
parallel  row,  il ;  but  as  the  tissues  advance  in  age  this  regularity  is 
more  or  less  lost.  Fig.  B,  il.  If  this  occurred  only  in  a  few 
instances,  the  editor  might  be  led  to  believe  that  he  was  mistaken ; 
but  in  his  study  of  embryology,  extending  over  six  years,  during 
which  period  he  has  examined  some  hundreds  of  embryos, 
including  among  the  different  varieties  of  embryos  studied  beside 
human,  rabbits,  pigs,  lambs,  calves,  dogs,  cats,  snakes,  tadpoles, 
salamanders,  eels,  alligators,  chicks,  etc.,  he  has  never  noticed 
any  marked  divergence  from  this  rule.  From  these  observations  he 
is  led  to  infer  that  the  nucleus  is  the  essential  part  of  the  cell, 
and  that  the  cell-body  is  an  after-product.  The  illustration,  A, 
taken  from  the  inferior  maxilla  of  a  foetal  pig,  one  centimetre  in 
length,  histologically  compares  with  a  human  embryo  of  twenty- 
five  days, — the  stage  when  the  formation  of  the  oral  cavity  begins; 
also  with  a  foetal  rabbit  of  twelve  days.  The  embryonic  connective 
cells  at  this  age  are  composed  of  nucleated  bioplasm,  and  present 
no  indication  as  yet  of  fibrillation.  They  are  thinly  dispersed 
throughout  the  protoplasmic  basement  substance.  They  stain  quite 
deeply  with  haematoxylin,  and  stand  out  in  marked  contrast  to  the 
basement  substance  when  the  latter  is  stained  with  eosin.  In  the 
specimen,  A,  of  plate,  the  single  layer  of  cells,  il,  constituting  the 
entire  thickness  of  the  epiblast,  has  been  artificially  torn  from  the 
underlying  mesoblastic  tissue.  Upon  the  surface  of  this  layer  a 
dark  line  appears,  which  consists  of  the  condensed  surface  of  the 
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mass  of  protoplasm  of  which  the  embryo  is  made  up  (membrana 
prima  of  Hensen).  Upon  the  tinder  surface  of  the  layer  of  cells 
another,  but  more  dimly  differentiated,  line  is  also  seen. 

This  has  been  called  the  basement  membrane.  While  it  is 
true  that  the  epiblast  separates  quite  readily  from  the  mesoblast 
on  this  line,  which  latter  adheres  to  the  epiblast,  yet  most  histolo- 
gists  hesitate  to  ascribe  to  it  the  characteristics  of  a  membrane. 
The  fact  that  it  presents  no  hindrance  to  the  infolding  of  the 
infant  layer  of  the  rete  Malpighii  in  the  processes  of  development 
of  glands,  hairs,  enamel  organ,  and  such  other  products  of  the 
epiblast  militates  against  its  membranous  nature.  Some  have  called 
it  a  structureless  membrane ;  but  it  is  hard  to  conceive  of  such  a 
thing  in  the  present  status  of  histology  as  a  structureless  function- 
ating body.  In  Fig.  B  the  epiblastic  layer,  ep,  is  seen  to  have 
considerably  thickened,  and  now  consists  of  several  layers  of  cells 
more  or  less  irregularly  arranged.  The  same  superficial  basement 
lines  are  presented  as  in  the  preceding  figure.  There  is  also  a 
slight  indication  of  a  breaking  up  of  the  intercellular  protoplasm 
into  cell-bodies.  This  action  is  not  well  marked;  however,  lines 
of  subdivision  do  here  and  there  appear. 

The  embryonic  connective  tissue  cells  of  the  mesoblast  have 
somewhat  increased  in  size,  and  have  assumed  a  more  oval  appear- 
ance than  was  noticed  in  the  previous  figure.  The  length  of  the 
embryo  from  which  Fig.  B  was  taken  was  one  and  a  half  centi- 
metres; that  of  the  next,  Fig.  C,  three  centimetres.  In  this  a 
marked  change  in  the  epiblastic  layer,  ep,  may  be  observed.  It 
may  now  be  divided  into  an  infant  and  an  older  layer.  These 
terms  first  appeared  in  English  in  Dr.  Dean's  translation  of 
Legros'  and  Magitot's  dental  follicle.  A  comparative  table  of 
the  terminology  is  shown  on  the  following  page. 

The  marked  difference  between  the  infant  layer,  il,  and  the 
older  layer,  ol,  of  the  thickened  epiblast,  ep,  is  represented  in 
Fig.  C  of  plate.  It  will  be  plainly  seen  that  the  infant  layer  is 
here  made  up  of  two  or  more  rows  of  nuclei,  and  that,  as  they  are 
crowded  up  toward  the  surface  by  the  development  of  other  nuclei 
in  the  infant  layer,  the  older  nuclei  collect  around  themselves  more 
or  less  cell-body,  which  increases  the  nearer  they  approach  the 
surface.  These  nuclei  with  their  cell-body  constitute  the  older 
layer  of  rete  Malpighii. 
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The  above  diagram  shows  a  comparison  between  the  developing  mucous  membrane,  mature  mucous 
membrane,  and  skin.  Between  the  epidermis  and  dermis  lies  the  division  line  commonly  called 
the  "  basement  membrane." 

At  this  stage  of  development,  cellular  activity  is  augmented 
throughout  the  entire  infant,  layer.  On  the  surface  of  the  body  it 
gives  rise  to  the  development  of  the  dermal  appendages  by  an 
infolding  process,  while  the  band  with  the  cords  for  the  tempo- 
rary teeth  is  formed  in  the  oral  cavity.  The  processes  are  con- 
comitant and  the  result  of  the  same  expression  of  cellular  activity. 
No  difference  between  the  infant  layer  of  the  external  skin  and  of 
the  mucous  membrane  of  the  mouth  can  be  made  out  by  micro- 
scopic or  chemical  research.  The  directive  impulse  also  appears 
to  be  of  like  nature,  but  the  ends  attained  are  very  dissimilar.  In 
each  case  there  is  dipping  down  of  the  infant  layer  into  the 
subepithelial  connective  tissue.  In  some  instances  this  results  in 
the  formation  of  hairs ;  in  others,  sebaceous  or  sudoriferous  glands. 

The  cords  of  the  temporary  teeth  in  their  incipiency  very 
much  resemble  the  processes  for  developing  hairs:  in  fact,  this 
resemblance  is  retained  until  the  invagination  of  the  bulbous  cords 
is  more  or  less  complete.  Just  what  is  the  character  of  the  vital 
principle  or  directing  agency  that  intervenes  to  determine  the  form 
of  the  resulting  tissue  we  have  never  been  able  to  ascertain.  It 
is  in  all  probability  the  law  of  heredity  or  reproduction  of  type 
as  laid  down  in  the  first  created  of  each  species  of  life.  This 
indwelling  principle  seems  to  have  permeated  even  to  the  ultimate 
divisions  of  tissues,  as  we  are  able  to  discern  them,  viz.,  cells. 
Each  and  every  individual  cell  has  its  function  to  perform,  and 
the  function  of  an  organ  is  nothing  more  than  the  aggregated 
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activities  of  the  individual  cells  which  go  to  make  up  that  organ. 
The  "bourlet"  or  band  for  the  temporary  teeth  deepens  until  it 
has  reached  the  typal  demands  in  the  individual  species  in  which 
it  develops.  Then  from  the  inner  side  are  given  off  at  regular 
intervals  the  cords  for  the  several  temporary  teeth,  five  on  either 
side  of  the  symphysis  mentis  in  either  jaw,  twenty  in  all.  These 
grow  deeper  into  the  substance  of  the  jaw  than  did  the  band; 
and  when  they  have  reached  the  typal  demands  of  growth,  they 
become  invaginated  and  the  enamel  organs  for  the  several  teeth  are 
formed.  We  find  the  same  procedure  in  the  development  of  hairs. 
The  buds,  or  processes  which  are  given  off  from  the  infant  layer 
for  the  formation  of  hairs,  dip  into  the  subepithelial  tissues  to 
varying  depths  in  different  species,  as  well  as  on  different  parts 
of  the  body  of  the  same  animal.  Here  again  we  find  the  likeness 
of  the  antitype,  and  the  cells  of  that  special  portion  of  the  infant 
layer  obeying  this  apparent  law  of  reproduction.  The  editor  firmly 
believes  that  function  may  modify  form  in  the  adult;  but  that  it 
has  any  noticeable  influence  on  embryonic  development  he  should 
hesitate  to  concede.  Change  in  form,  the  result  of  adaptation 
to  environment,  operates  to  alter  form  through  the  impression 
given  to  the  offspring  at  the  time  of  fructification  of  the  ovum. 
This  impression  is  carried  throughout  the  development  of  the 
embryo. 

In  Fig.  C  it  will  be  seen  that  the  older  layer  has  become 
considerably  thickened,  but  that  the  infant  layer  has  not  materially 
changed.  The  subepithelial  connective  tissue  cells  have  become 
more  markedly  fibrillated,  and  the  fibrous  intercellular  substance 
has  also  considerably  increased.  The  cells  in  the  enamel  organs 
at  this  stage  have  become  more  or  less  stellate.  The  cells  of  the 
inner  tunic  in  the  region  which  will  represent  the  apex  of  the 
tooth  are  assuming  an  elongated  form,  which  gradually  increases 
until  they  are  columnar.  This  is  plainly  seen  in  the  ameloblastic 
layer  of  the  enamel  organ  in  foetal  pigs  ten  centimetres  in  length: 
from  one  such  the  last  figure,  D,  is  taken.  The  infant  layer  of 
the  rete  Malpighii  appears  as  in  Fig.  E;  the  older  layer  has 
thickened,  and  upon  the  surface  the  cells  present  a  more  or  less 
elongated  appearance, — thus  forming  the  oldest  layer,  which 
compares  to  the  corneous  layer  in  the  skin.  The  oldest  layer 
of  the  mouth  never  presents  such  a  character,  however,  because 
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it  is  continually  bathed  with  the  fluids  of  the  mouth,  and  is  thus 
prevented  from  becoming  desiccated. 

Dr.  L.  C.  Ingersol,  Keokuk,  Iowa,  in  an  original  contribution 
to  the  Annual,  presents  a  unique  drawing  of  the  organic  portions 
of  a  tooth,  as  shown  in  the  accompanying  figure.     It  represents  a 
tooth   from    which   all  the   lime   salts,   including   the  basement 
substance  in  which   they  were   deposited,   have   been  removed. 
Only  the  vitalized  organic  portions  are  left,  consisting  of  the  pulp 
and  its  appendages,  with  the  dentinal  processes  and  the  cells  found 
in   the  cementum.     He    seeks   to    show  more 
clearly  the  intimate  relation  of  the  peripheral 
portions  with  the  central  nervous  organ,  the  pulp, 
and  thus  to  demonstrate  the  true  character  of 
the  living  organism  upon  which    dentists   are 
called  to  operate.   He  holds  that  we  have  become 
so  accustomed  to  associating  the  fibrils  of  the 
odontoblasts  with  the  dentine  that  we  are  apt  to 
lose  sight  of  their  true  character  as  prolongations 
of  the  pulp.   He  finds  evidence  of  the  correctness 
of  these  statements  in  our  nomenclature, — "den- 
tinal fibrils"  and  "sensitive  dentine,"  etc.     He 
continues:    "It  would  seem  from  the  language 
often  used  and  from  the  methods  of  operating 
commended,  that  many  in  the  profession  believe 
that  the  life  which  the  dental  operator  encounters 
Fro.  l-dkntal  gan-  in  the  dentine  is  the  life  solely  of  the  dentine. 

GLXOX   AND   ITS    PBO-      TT  11       'j.  «jJ  J         aJ.  J  11 

cesses  (semi-diagram-  He  calls  it  sensitive  dentine,  and  uses  local  an- 

matic).— a,  Peripheral  .  .  n 

&ne1Je^wfth^a^^illl,  aesthetics  and  caustics  with  nonchalant  freedom, 
backed  by  many  professional  recommendations, 
under  the  impression  that  he  can  suspend  or  even  destroy  all  sen- 
sation in  the  dentine  without  affecting  the  life  of  the  central  organ 
of  sensation.  A  glance  at  the  illustration  here  given  will  convince 
any  one  of  the  fact  that  the  life  of  the  one  cannot  be  tampered 
with  without  endangering  the  life  of  the  other.  The  investigations 
of  John  Tomes  and  others  who  have  made  the  dentine  a  subject 
of  study,  show  that  the  so-called  dentine  fibrils  are  nerve  fibrils, — 
that  whatever  else  may  surround  them  in  the  tubules,  they  con- 
tain at  least  a  filament  of  nerve  tissue  with  characteristic  nerve 
functions." 
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We  are  willing  to  admit  that  the  fibrils  perform  the  function 
of  nerve  tissue ;  but  that  true  nerve  filaments  have  ever  been 
demonstrated  we  very  much  doubt.  At  the  time  when  Tomes 
made  his  studies  on  the  pulp,  very  little  was  known  about  terminal 
nerve  fibrils  as  compared  with  what  is  now  known;  and  no 
good  authority  can  now  be  found  who  claims  more  than  the  power 
of "  simulating  the  function  of  a  nerve "  for  the  dentinal  fibrils. 
They  arise  from  the  odontoblasts,  and  these  bodies  are  in  intimate 
relations  with  the  terminal  fibrils  of  the  main  nerve  trunks  of  the 
pulp.  The  fact  that  the  true  character  of  the  method  by  which 
sensation  is  transmitted  to  the  pulp  is  not  known,  does  not  in  the 
least  militate  against  the  ingenuity  of  Dr.  Ingersol's  conception  of 
the  ganglionic  nature  of  the  pulp,  with  the  fibrils  performing  the 
function  of  nervous  tissue.  He  is  inclined  to  accept  the  name 
nerve  for  pulp,  as  more  befitting  its  character  and  function.  He 
says:  "The  use  of  the  word  pulp  dates  back,  no  doubt,  to  a  time 
before  the  true  anatomy  of  the  teeth  had  been  discovered;  when 
teeth  were  considered  to  be  bones  and  the  dental  nerve, — and 
when  brain  and  marrow  were  held  to  be  the  same  kind  of  marrow- 
tissue.  We  might  now,  therefore,  with  as  much  propriety  call  the 
brain  the  ' cranial  pulp*  as  to  call  the  central  organ  of  the  tooth 
structure  the  ' dental  pulp/"  Dr.  Ingersol  would  favor  the  name 
dental  ganglion  as  being  more  in  keeping  with  its  character  and 
function.  He  holds  that  it  is  a  "vesicular  or  corpuscular  ganglion, 
rather  than  a  tubular  or  fibrillous  one.  The  nerve  cells  are 
multipolar,  contributing  nerve  force,  rather  than  acting  as 
conductors  of  sensation.  The  physiological  relations  of  the 
peripheral  dental  plexus  to  the  dental  ganglion  are  rendered  more 
apparent  in  pathological  conditions.  When  an  operator  is  working 
in  the  periphery  of  the  dentine  the  patient  often  insists  that  the 
instrument  is  in  contact  with  the  nerve.  The  pain  is  deep  seated 
and  so  intense  that  he  attributes  it  to  the  central  nerve.  The 
converging  nerve  fibres  afford  a  direct  connection  with  the  dental 
ganglion,  and  pathological  conditions  of  the  periphery  are  readily 
communicated  to  the  nerve  centre. 

u  Sometimes  a  cavity  is  filled  with  a  plug,  not  larger  than  a 
pin's  head;  but  the  operation  proves  so  irritating  to  the  peripheral 
nerve  plexus,  and  the  communication  is  so  direct  through  the  nerve 
fibrils  to  the  nerve  centre,  that  the  dental  ganglion  dies  as  a  result. 
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This  has  happened  more  than  once  in  the  mouth  of  a  patient  of 
the  editor.  From  childhood  up  to  womanhood  her  teeth  have 
been  so  sensitive  that  the  pain  attending  the  operation  of  filling, 
whether  the  cavity  was  large  or  small,  has  heen  of  the  most 
excruciating  character,  and  the  result  has  been  that  many  of  the 
dental  ganglia  have  died, — and  from  such  teeth,  too,  as  had  no 
decay  reaching  within  two  or  three  lines  of  the  chamber  of  the 
nerve. 

44  The  illustration  given  also  shows  clearly  the  nature  of  the 
operation  and  what  is  required  in  extirpating  the  dental  nerve. 
In  the  early  days  of  dental  science,  when  the  anatomy  and  physi- 
ology of  the  teeth  began  to  be  studied  with  considerable  zeal,  many 
teeth  ganglia  were  drawn  out  from  extracted  teeth  for  experiment, 
and  the  odontoblasts  were  found  clinging  by  their  processes  to  the 
dentinal  walls.  A  very  large  proportion  of  the  teeth  treated  by 
devitalizing  and  removing  the  ganglion  are  afterward  more  or  less 
sensitive  to  severe  pressure,  on  percussion, — at  times,  too  tender  for 
comfortable  mastication.  The  cause  undoubtedly  lies  in  the  fact 
that  there  is  dead  matter  in  the  tubules  of  the  dentine,  if  not  in  the 
canal  of  the  tooth  root,  sufficient  to  affect  unfavorably  the 
cementum  and  the  alveolo-dental  membrane.  These  are  facts 
that  pathological  science  must  recognize." 

44  The  illustration  also  shows  the  intimate  vital  relation  of  the 
cementum  to  the  dentine.  We  have  represented  two  lacunal  cells 
of  the  cementum  in  the  drawing.  The  processes  of  these  bone  or 
cement  cells  enter  and  inoculate  with  the  dentinal  plexus  of  fibres 
on  the  periphery  of  the  dentine.  As  the  fibrillae  of  the  dental 
ganglion  also  inoculate  with  the  plexus,  it  is  evident  that  a  tooth 
is  not  wholly  dead  when  the  ganglionic  centre  is  destroyed.  It 
derives  life  and  support  through  the  cementum  and  root  membrane. 
There  is  no  more  difficult  and  delicate  operation  to  be  performed 
by  dentists  than  that  of  extirpating  the  dental  nerve.  Extirpation 
means  not  simply  devitalizing,  but  wholly  getting  rid  of  the 
devitalized  tissue.  It  means  to  kill,  and  yet  save  alive.  In  con- 
clusion, it  must  be  remembered  that  from  25  to  38  per  cent,  of 
dentine  is  animal  tissue,  and  in  the  operation  of  extirpation  the 
dental  operator  has  before  him  the  problem  as  to  how  much  of  the 
dentine  tissue  may  be  devitalized  without  endangering  the  entire 
life  of  the  tooth." 
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MICROSCOPIC  STRUCTURE  OF  A  HUMAN  TOOTH, 

C.  H.  Stowell,  Ann  Arbor,  also  represents  the  histological 
appearances  of  the  living  portion  of  a  human  tooth  in  a  very  fine 
plate.  The  continuity  of  the  odontoblasts  by  means  of  their  fibrils 
with  the  cementoblasts  is  well  shown.  He  says  that  there  are 
three  separate  forms  of  processes  arising  from  each  odontoblast : 
(1)  those  that  unite  it  to  its  fellow ;  (2)  those  by  which  it  forms 
its  attachment  to  the  connective  tissue  cells  of  the  pulp  proper ; 
and  (3)  those  that  pass  into  the  dentinal  tubules,  the  dentinal 
fibrils.  The  latter  branch  as  they  approach  the  periphery  of  the 
dentine  and  finally  unite  with  the  cells  of  the  granular  layer  and 
the  cementoblasts.  The  tooth  pulp, — upon  the  surface  of  which 
the  odontoblasts  lie,  is  composed  of  connective  tissue,  nucleated  cells, 
blood-vessels  and  nerves.  The  latter  end  in  non-medullated  fibres 
most  numerous  upon  the  peripheral  portions  of  the  pulp  in  juxta- 
position with  the  odontoblastic  layer,  some  of  the  fibres  passing 
between  the  cells  of  the  latter,  from  which  fact  it  has  been  inferred 
that  they  accompany  the  dentinal  fibres  to  their  termini.  This 
fact  has,  however,  never  been  demonstrated,  although  clinically 
many  of  us  would  like  so  to  believe.  This  want  of  demonstration 
may  be  explained  by  our  lack  of  knowledge  as  to  how  to  stain 
nerve  tissues  that  have  been  acted  upon  by  the  acids  used  for 
decalcifying  the  tooth  substance. 

Regarding  thfe  manner  of  the  formation  of  the  basis  substance, 
in  the  development  of  dentine,  Dr.  R.  R.  Andrews,  of  Cambridge, 
Mass.,  in  an  original  paper  for  the  Annual,  says:  "In  the  investi- 
gation of  the  formation  of  dentine  with  the  higher  powers  of  the 
microscope,  from  tissue  which  has  been  decalcified  by  the  action 
of  acids,  there  is  found  between  the  fully  calcified  tissue  and  the 
adjacent  organic  tissue,  from  which  it  is  formed,  a  peculiar  hyaline 
substance,  which  in  its  physical  and  chemical  properties  resembles 
the  basis  substance  of  bone,  and  has  been  described  and  named  by 
Prof.  Halting  as  calcoglobulin.  As  a  rule,  histologists  have  used 
this  term  in  describing  this  tissue,  found  everywhere  on  the  border- 
land of  calcification.  In  an  investigation  extending  over  several 
months,  the  formation  of  this  layer  has  interested  me  exceedingly. 
It  is  best  studied  in  cross-sections  of  forming  teeth  where  calcifica- 
tion has  but  just  begun.     In  these  sections  we  find  against  the 
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forming  dentine  globular  masses  of  a  different  nature  from  the 
cells,  of  various  shapes  and  sizes,  and  taking  into  their  substance 
two  or  more  of  the  formative  cells.  Globules  which  have  enlarged, 
join  together  into  masses  forming  buds,  and  reaching  their  typal 
width,  expand  laterally,  meeting  and  coalescing  with  others.  The 
odontoblasts  which  have  not  yet  been  taken  into  the  substance  of 
the  buds,  appear  about  twice  the  usual  length  and  extend  up  into 
the  layer  of  odontoblasts  above.  The  buds  of  calcoglobulin  stain 
in  the  same  manner  as  the  band  of  already  formed  dentine.  Small 
globules,  'calcospherites,'  are  seen  within  the  odontoblastic  layer, 
of  different  sizes  not  as  yet  joined  to  the  formed  dentine :  thede 
have  a  glistening  appearance  when  unstained,  and  cannot  be  mis- 


Fig.  2.— A,  Masses  of  Calcosphkrites.    B,  Formed  Dentin*. 

taken  for  cells.  We  sometimes  see  one  of  them  forming  between 
two  of  the  odontoblasts,  and  oftentimes  two  or  more  small  ones  are 
joined  together  to  form  a  larger  one.  By  coalescing  they  thus 
form  a  layer  about  the  width  of  the  band  of  already  calcified  den- 
tine, and  also  of  the  width  of  the  band  of  formative  cells,  the 
odontoblasts.  These  facts  seem  to  him  to  have  much  significance. 
He  has  not  found  the  formation  of  this  band  so  pronounced  in 
dentine  in  a  more  advanced  stage  of  calcification;  but  he  never 
fails  to  find  globules,  or  '  calcospherites,'  in  the  layer  of  formative 
cells  in  tissue  that  has  been  carefully  prepared."  The  theory  has 
been  recently  advanced  that  the  osteoblasts,  in  the  formation  of  the 
jaw-bone,  individually  become  calcospherites,  whose  outer  surfaces 
take  in  the  salts  of  lime,  thus  becoming  the  basis  substance, — the 
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central  portion  remaining  uncalcified,  as  the  bone  corpuscle ;  but  Dr. 
Andrews  observed  that  wherever  these  globules  take  the  osteoblasts 
into  their  substance,  the  latter  lose  their  individuality  in  the  layer 
of  tissue  formed  by  the  coalescence  of  these  globular  masses. 

The  aggregation  of  calcospherites  is  first  seen  on  the  edge  of 
the  newly  calcified  tissue,  and  is  shown  in  Fig.  2,  A.  These 
globules  are  of  different  shape  and  size;  and  as  they  unite  they 
form  large  masses  or  buds,  as  seen  in  Fig.  3.  It  will  be  seen 
in  this  illustration,  a  cross-section  of  the  tooth  of  a  calf,  that  a  band 
of  calcified  tissue,  c,  has  formed  and  another,  b,  is  forming  by  the 
development  of  the  buds  of  calcoglobulin  into  another  layer.  At 
the  side  of  the  central  bud  are  clearly  seen  two  of  the  cells  which 


Pig.  a— A.  Forming  Layer  of  Calcospherites.   B,  Formed  Layer.   C,  Calcified 
Layer  of  Dentine.    D,  Outer  Layer  Enamel. 

are  being  enclosed  by  these  globular  growths,  and  apparently  there 
are  new  layers  of  odontoblasts,  A,  forming  just  above. 

In  conclusion,  the  writer  holds  that  the  results  of  his  investi- 
gation of  the  formation  of  this  layer  of  calcoglobulin  tend  to  con- 
firm him  in  the  theory  he  has  already  advanced,  viz:  That  in  the 
development  of  the  dentine  from  the  formative  pulp  there  are  other 
cells  than  the  odontoblasts  involved.  These  he  considers  only 
matrix  formers,  being  membraneless  masses  of  protoplasm  that  are 
square  and  ending  abruptly  against  the  former  dentine,  having 
apparently  nothing  to  do  with  the  formation  of  the  dental  fibrils ; 
these  being  formed  by  another  variety  of  cells  that  are  pear-shaped, 
and  which  may  be  called  the  dentine  corpuscles,  and  which  have 
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the  important  function,  namely:  the  nourishment  of  the  matrix  or 

basis  substance  of  the  dentine. 

Allen,  of  New  York,  in  an  original  paper  written  for  the 

Annual,  considers  the  histology  and  physical  characteristics  of  the 

neck  of  the  tooth  in  their  relation  to  failure  of  fillings  at  that  point. 
The  term  "  neck,"  as  used  in  his  paper,  applies  to  a  space 
extending  -^  of  an  inch  above  and  below  the 
gingival  margin,  when  the  parts  are  healthy  and 
*  normally  developed.  He  maintains  "  that  the 
tooth,  taken  as  a  whole,  is  the  most  composite 
organ  in  the  body.  Within  the  space  desig- 
nated as  the  neck  we  find  the  hardest  as  well 
as  the  softest  of  the  calcified  portions,  enamel 
and  cementum.  The  latter  has  a  living  con- 
nection with  the  underlying  dentine  and  the 
cementum  usually  slightly  overlaps  the  enamel 
at  this  point ;  but  there  is  no  union  between 

Fig. 4.— Diagrammatic  ,,       ,  .,,  .,    ,  ,        .      ,       T  ,p    „ 

view  op  facb  of  bicus-  the  two,  either  vital  or  mechanical.    Life  force 

pid  Tooth,  with  Filling 

in  sbction.-a,  Fiiung;  b,  decreases  from  the  dentine  toward  the  enamel; 

Enamel  edge  with  cracks.  ' 

but   it    increases  from    the  dentine    to   the 

cementum  and  the  peridentium.    The  enamel  is  non-sensitive,  and 

non- vascular ;   the  peridentium   is  both  sensitive  and  vascular. 

The  connection  is  vital.     This  fact  cannot  be  too 

constantly  kept  in  mind  by  the  practitioner,  for  it 

has  an  important  bearing  on  the  success  of  dental 

operations,  especially  on  those  that  encroach  on  the 

neck  of  the  tooth.      At  this  point  the  enamel  is 

thinnest  and  most  easily  separated  from  the  dentine. 

A  filling  in  an  approximal  cavity,  extending  nearly 

to   the   free  margin  of  the   enamel,  has  a  very 

insecure  foundation.     After  the  first  pieces  of  gold 

have  been  placed  in  position,  no  satisfactory  view 

m ^Tio^sfcTioNlL"  of  the  floor  of  the  cavity  can  be  obtained,  and  the 

through  filling!  filling  may  be  finished,  polished,  and  the  patient 

shapi  enamel  dismissed  without  a  thought  of  danger  or  fear  of 

BORDER.-A.  Filling ;  ~°  ° 

wed^hSJSd.  ed8e'  "a(*   results9  an(l   ye*  the  filling  be  a  poor  one. 

The  enamel  edge  may  not  chip  off  at  once,  and  last 

through  the  operation  and  seem  firm ;  but  after  a  time  it  falls  away, 

having  been  loosened  during  operation,  or  slightly  separated  from 
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the  dentine.  Caries  inevitably  follows.  In  a  so-called  dead  tooth 
the  disorganization  of  the  agranular  layer  in  the  dentine  subjacent  to 
the  enamel  makes  the  union  between  the  two  tissues  even  more 
frail  than  it  was  in  the  living  tooth,  and  the  breakage  point  more 
pronounced.  Structural  faults  in  the  enamel  itself  form  another 
element  of  danger.  Owing  to  the  method  of  calcification  of  the 
enamel  caps  in  bicuspids  and  molars,  certain  defects  or  variations 
from  the  normal  type  are  frequently  met  with.  These  defects  are 
most  common  in  the  sulci  of  the  teeth  named.  Calcification  com- 
mences on  the  prominences  of  the  cusps,  giving  rise  to  as  many 
points  of  calcification  as  there  are  cusps.  When  they  meet  these 
cusps  do  not  always  unite,  and  a  crack  or  crevice  is  formed. 
These  faults  are  generally  on  the  cervical  portion  of  the  enamel 
midway  between  the  buccal  and  palatal  faces.  They  differ  from 
those  found  on  other  portions  of  the  tooth,  in  that  they  resemble 
more  closely  an  ordinary  crack  produced  in  sound  enamel  by 
mechanical  force  or  desiccation. 

"  A  third  point  in  the  form  of  the  free  margin  of  the  enamel  at 
the  cervical  border  deserves  attention.  On  the  labial  and  buccal 
braces  it  is  rounded,  while  on  the  approximal  face  it  follows  the 
line  of  the  gingivae,  which  curves  sharply  upward  in  this  location. 
Teeth,  especially  the  bicuspids,  are  constricted  meso-distally  on 
the  median  line,  which,  with  the  upward  deflection  of  the  enamel 
border,  forms  a  cavity  that  cannot  be  reached  by  either  tooth-brush 
or  floss  silk.  When  the  gums  from  any  cause  become  pressed 
down,  a  greater  surface  of  the  cementum  is  exposed  to  the  action 
of  the  solvent  acids  that  produce  decay." 
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GENERAL  PATHOLOGY. 

By  E.  O.  SHAKESPEARE,  M.D., 


PHILADELPHIA. 


Op  the  various  and  complex  problems  which  "the  pathology 
of  the  future "  will  doubtless  finally  solve,  certainly  not  the  least 
important  will  be  those  of  the  active  causes  and  the  practical  means 
of  prevention  of  specific,  infectious  and  contagious  diseases. 

Through  the  labors  of  the  bacterio-pathologists  during  the 
last  half  decade, — aided  by  the  greatly  perfected  instruments  of 
precision,  exact  methods  of  research  and  thorough  training, — that 
which  has  been  called  "the  germ  theory  of  disease,"  has  rapidly 
approached  a  positive  demonstration.  The  general  pathological 
consideration  of  the  several  diseases  having  been  considered  in  the 
body  of  this  work,  this  treatise  will  be  devoted  to  the  consideration 
of  subjects  attracting  at  the  present  time  the  special  attention  of 
the  bacterio-pathologist. 

ASIATIC  CHOLERA. 

During  the  last  visitation  of  Egypt  and  Europe  by  Asiatic 
cholera,  the  etiology  and  diagnosis  of  the  disease  were  made  the 
subjects  of  governmental  investigation.  Hence  from  the  standpoint 
of  pathology,  the  various  publications  relative  to  certain  micro- 
organisms claimed  to  be  the  cause  of  the  disease  are  of  so  much 
interest  that  the  editor  takes  the  liberty  of  briefly  reviewing  the 
subject. 

In  1883  a  French  Commission  was  sent  to  Egypt  to  investigate 
the  cholera  then  raging  there.  When  the  Commissioners  had 
announced  the  discovery  of  a  small,  round,  flat  plate  in  the 
blood,  which  they  believed  to  be  peculiar  to  cholera  and  perhaps 
concerned  in  the  cause  of  the  disease,  the  German  Commission, 
in  Egypt  at  the  same  time,  proclaimed  the  discovery  in  the 
intestinal  contents  of  the  "comma  bacillus"  as  an  associate  and 
probable  cause  of  Asiatic  cholera, — claiming  for  it  a  distinctive 
character  of  growth  in  gelatine  culture  media,  and  upon  potato, 
(464) 
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which  enables  it  to  be  distinguished  from  all  other  bacteria  of  a 
similar  form.  They  also  claimed  for  it  diagnostic  value,  inasmuch 
as  this  bacillus  is  not  found  in  health  or  in  any  other  disease. 
This  Commission  further  investigated  the  subject  in  India  and 
reaffirmed  their  claims,  although  not  succeeding  in  producing 
cholera  artificially  by  inoculation  of  numerous  domestic  animals 
of  various  species.  The  French  Commission  then  abandoned  their 
claims  concerning  the  body  discovered  by  them  in  the  blood  of 
cholera  patients. 

When  the  cholera  appeared  at  Toulon  and  Marseilles,  in 
.1884,  numerous  competent  observers  congregated  there  from  many 
parts  of  Europe,  chiefly  intent  upon  testing  the  claims  made  by 
the  German  Commission  for  the  comma  bacillus.  The  chief  of 
this  Commission,  Dr.  Robert  Koch,  demonstrated  satisfactorily 
to  all  present — including  the  members  of  the  original  French 
Commission — the  existence  of  his  bacillus  within  the  intestinal 
contents  of  cholera  subjects. 

Nicati  and  Rietsch,  of  Marseilles,  with  pure  cultures  of  the 
comma  bacilli,  undertook  to  produce  cholera  in  some  domestic 
animals,  including  the  dog,  rat  and  rabbit.  They  introduced  this 
material  directly  into  the  small  intestine  by  means  of  a  Pravaz 
syringe,  after  opening  the  abdomen  and  ligating  the  bile-duct. 
They  succeeded  in  producing  symptoms  similar  to  cholera  and 
the  death  of  the  animal,  and  subsequently  found  that  the  same 
effects  could  be  produced  with  ligation  of  the  bile-duct.  The 
experiments  of  Nicati  and  Rietsch  were  performed  by  E.  Van 
Ermengun,  Commissioner  of  the  Belgian  Government  to  investigate 
the  cholera  in  the  south  of  France.  He  confirmed  the  claims  of 
Koch,  as  well  as  those  of  Nicati  and  Reitsch. 

Koch  conceived  another  method  of  introducing  the  cultures 
of  comma  bacilli  into  the  small  intestine  without  subjecting  them 
to  the  destructive  action  of  the  gastric  juices.  He  first  neutralized 
the  acidity  of  these  juices  by  a  previous  injection  through  the 
mouth  and  oesophagus  of  bicarbonate  of  sodium,  and  a  subsequent 
injection  into  the  peritoneal  cavity  of  a  certain  amount  of  tincture 
of  opium.  Symptoms  similar  to  those  obtained  by  Nicati  and 
Reitsch  and  Van  Ermengun,  and  to  those  of  cholera,  were  thus 
obtained  by  Koch.  Watson  Cheyne,  of  London,  repeated  these 
experiments  with  confirmatory  results,  and  numerous  investigators 


8fr-v 


Digitized  by  LiOOQ IC 


466  GENERAL  PATHOLOGY.  [ckSSS. 

in  France,  Germany,  Austria,  Switzerland,  Italy,  Spain,  etc.,  have 
been  equally  successful. 

Meanwhile  contradictory  observations  were  by  no  means  few. 
The  late  Dr.  Lewis,  of  London,  pointed  out  the  existence  in  the 
normal  human  mouth  of  curved  bacilli,  having  a  form  closely 
resembling  that  of  the  comma  bacillus  of  Koch,  and  affirmed  its 
identity  with  it  solely  on  morphological  grounds.  E.  Klein,  of 
London,  was  in  accord  with  Lewis,  and  asserted  that  identical 
microbes  are  to  be  found  in  simple  diarrhoea  and  other  non- 
malignant  intestinal  troubles.  Reports  were  numerous  of  discovery 
of  curved  bacilli  identical  with  those  of  the  Koch  bacillus,  based 
solely  on  morphology  or  cultures  in  other  media  than  the  one 
which  Koch  had  pointed  out  as  distinctive  for  it.  It  was  said 
to  exist  not  alone  in  cholera  asiatica,  but  in  many  other  pathological 
and  normal  conditions, — to  exist  as  well  in  natural  water  and  in 
the  air.  Finkler  and  Prior  announced  the  discovery  of  a  curved 
bacillus  in  cholera  morbus,  having  a  form  similar  to  that  of  the 
Koch  bacillus,  and  they  affirmed  the  identity  of  the  two.  Deneke 
discovered  a  curved  bacillus  in  decomposing  cheese  similar  in 
form  to  the  cholera  comma  bacillus,  but  distinctly  affirmed  its 
non-identity,  since  its  biological  characters  as  observed  in  culture 
distinguished  it.  Miller,  of  Berlin,  found  two  curved  bacilli  in 
the  mouth,  but  acknowledged  their  biological  difference  from  those 
of  Koch. 

The  British  Government  appointed  a  Commission  to  proceed 
to  India  and  investigate  the  observations  and  claims  published  by 
the  German  Commission.  They  reported  adversely  in  general  and 
in  detail  upon  the  claimed  discoveries  of  Koch  and  his  associates, 
stating  among  other  things  that  the  comma  bacillus  did  not  differ 
in  its  character  and  effects  from  many  other  bacteria  of  decomposi- 
tion. Their  conclusions  were  based  mainly  upon  morphological 
characters.  None  of  the  few  culture  experiments  undertaken  by 
them  were  made  with  the  culture  media  stated  in  all  of  Koch's 
announcements  to  be  requisite  for  the  distinction  of  the  comma 
bacillus  from  other  similar  forms  of  curved  bacilli.  During  the 
presence  of  cholera  in  Naples,  in  1884,  von  Emmerich,  of  Munich, 
found  a  short,  thick  bacillus,  rounded  at  the  extremities,  in  the 
organs  and  blood  of  several  cholera  subjects.  After  experiments 
with  it  upon  animals  and  cultures  in  Munich,  he  announced  this 
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bacillus  to  be  the  cause  of  Asiatic  cholera.  His  error  was  pointed 
out  by  Fliigge,  and  by  von  Seelen,  one  of  Emmerich's  assistants 
in  his  original  researches  on  this  subject.  The  observations  and 
conclusions  have  been  contradicted  by  every  observer  who  has 
gone  experimentally  over  the  ground  of  his  work.  Even 
Emmerich  and  Buchner,  after  their  investigations  upon  the  cholera 
at  Palermo  the  next  year,  retracted  most  of  the  essential  statements 
previously  advanced  by  Emmerich.  Roy,  Brown  and  Sherrington, 
of  Cambridge,  visited  Spain,  in  1885,  to  study  there  the  etiology  of 
cholera.  They  agreed  with  Klein  as  to  the  diagnostic  and 
etiological  value  of  the  comma  bacillus  of  Koch.  They  also 
announced  the  discovery  of  another  micro-organism  as  peculiar  to 
and  perhaps  the  cause  of  cholera.  But  the  next  year  Sherrington, 
after  his  investigation  of  cholera  in  the  southeast  of  Italy,  distinctly 
abandoned  their  claim,  not  having  succeeded  in  finding  this 
peculiar  micro-organism  in  the  cholera  subjects  examined  there. 

Dr.  J.  Ferran,  of  Tortosa,  in  Spain,  was  commissioned  by  the 
Municipality  of  Barcelona  to  proceed  to  Toulon  to  investigate 
cholera  there  in  1884.  He  accepted  the  claims  of  Koch  as  a 
result  of  his  observations.  After  returning  to  Spain,  satisfied  that 
not  only  was  the  comma  bacillus  diagnostic  of  cholera  asiatica,  but 
was  also  the  specific  cause  of  the  disease,  and  accepting  the  doctrine 
of  Pasteur  and  his  school,  that  many  of  the  infectious  diseases 
could  be  prevented  by  anti-vaccination,  he  sought  by  experiment  on 
animals  to  find  a  "  vaccine  "  against  Asiatic  cholera.  He  announced 
toward  the  end  of  1884  that  by  inoculating  guinea-pigs  with  pure 
cultures  of  the  comma  bacillus,  in  doses  less  than  fatal,  he  could 
protect  them  against  the  effects  of  subsequent  doses  twice  as  large 
as  those  certain  to  kill  the  unprotected  animal;  and  he  further 
stated  that  the  same  effect  could  be  produced  in  the  human  being. 
The  truth  of  this  report  was  investigated  by  the  Medical  Society 
of  Barcelona,  many  of  its  members  subjecting  themselves  to  the 
"vaccination."  The  Society  endorsed  the  report.  At  the  Feme 
time,  Ferran  had  addressed  a  note  of  his  claimed  discover}'  to  tl  o 
French  Academy,  placing  it  in  competition  for  the  Biraut  prize  ci 
twenty  thousand  dollars.  In  this  note  his  method  of  procedure  was 
set  forth  in  detail.  When  cholera  broke  out  in  Spain,  in  1885, 
Ferran  began  his  human  anti-cholera  vaccinations,  which  were 
popularly  believed  to  be  successful.     The  right  to  continue  these 
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inoculations  became  a  matter  of  State""  consideration.  The  claims 
of  Ferran  were  championed  by  the  leader  of  the  opposition  in  the 
Cortes  in  a  bitter  attack  upon  the  policy  of  the  Government  in  the 
enforcement  of  local  land  quarantine  and  sanitary  cordons.  From 
that  movement  in  Spain  the  question  of  the  truth  or  falsity  of 
Ferran's  claims  became  the  subject  of  bitter  partisan  political 
dispute,  in  which  there  was  but  small  chance  for  the  real  truth  to  be 
heard. 

The  Government  several  times  prohibited  the  "preventive 
vaccination,"  and  each  time  the  demands  of  the  populace  caused 
the  Government  to  recede.  Meantime  official  commissions  were 
appointed  by  the  Government  at  Madrid  to  thoroughly  investigate 
the  results  of  the  vaccinations,  as  also  by  numerous  provincial 
governments.  At  the  same  time  official  records  of  the  results  of 
the  vaccinations  were  directed  to  be  kept  by  the  proper  officers 
in  each  town  and  province.  The  French  Government  sent  a 
commission  to  investigate  the  results  of  these  vaccinations;  so  also 
did  the  Belgian.  Both  of  these  Commissions  got  into  personal 
disputes  over  the  method  followed  by  Ferran,  and  departed  from 
Spain,  having  refused  to  investigate  the  practical  results  of  the 
inoculations  without  first  being  placed  in  possession  of  the  method 
by  which  they  were  obtained.  The  reports  of  these  two  Commis- 
sions were  strongly  adverse  to  the  claims  of  Ferran.  The  official 
statistics  of  the  anti-cholera  inoculations,  which  were  practiced  on 
a  large  scale,  have  been  collected  and  published  since  the  visit  of 
these  two  Commissions.  The  French  Commission  objected  to  the 
few  statistics  which  they  obtained,  and  which  were  favorable  to 
the  claims  of  Ferran,  that  among  other  faults  they  were  not 
authentic,  but  represented  the  opinions  of  the  friends  of  Ferran. 
The  official  statistics,  as  far  as  they  go,  are  in  strong  support  of  the 
claim  that  the  human  being  can  be  protected  against  attack  and 
death  from  cholera  by  preventive  inoculation.  Whatever  strength 
there  is  in  mere  numbers,  they  are  lacking  in  sufficient  detail  as 
to  the  condition  in  life  of  those  experimented  upon.  Whatever 
the  faults  of  these  statistics  may  be,  however,  they  cannot  fairly  be 
charged  with  a  partisan  bias  toward  Ferran;  for  in  the  main 
they  consist  of  records  collected  by  officers  in  harmony  with  the 
Government,  who  were  not  friends  of  Ferran. 

The  question  of  immunity  is  brought   up  by  the  statistics 
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of  Ferran.  Is  there  an  immunity,  individual  and  local,  conferred 
by  an  attack  of  cholera  ?  Superseded  and  somewhat  ignored  as 
this  important  question  has  been,  yet  it  has  always  attracted  the 
attention  of  the  most  distinguished  and  experienced  observers  who 
have  had  to  do  with  cholera  in  Europe. 

If  immunity  exists,  is  there  a  means  of  artificially  acquiring  it 
by  preventive  inoculation  of  a  living,  or  ptomaines  produced  by  the 
living,  agent  of  that  virus  %  This  is  the  question  which  Ferran 
attempted  to  settle  in  a  practical  manner.  He  found  that  the 
dead  cultures  of  the  comma  bacilli  are  capable  equally  with  the 
living,  of  conferring  immunity  in  guinea-pigs,  and  he  is  supported 
in  this  by  the  last  publication  of  D.  D.  Cunningham,  of  Calcutta. 
Ferran  went  still  a  step  in  advance,  and  extracted  from  the  cultures 
of  comma  bacilli  an  alkaloid  which,  injected  into  guinea-pigs, 
protects  them  from  the  effect  of  fatal  doses  of  either  the  living  or 
the  sterilized  cultures  of  the  comma  bacilli.  That  the  latter,  if 
they  be  the  cause  of  cholera,  must  produce  their  effect  upon  the 
general  system  through  the  agency  of  a  poison, — a  specific  ptomaine 
absorbed  into  the  blood, — is  generally  admitted.  That  there  is  a 
specific  poison  formed  in  the  intestinal  contents  of  cholera  subjects, 
seems  pretty  clearly  indicated  by  the  experiments  of  Pouchet, 
Villiers,  Nicati  and  Reitsch,  Klebs,  Richards  and  others.  That 
the  cholera  bacilli  cultures  produce  a  peculiar  chemical  substance, 
is  also  pretty  clear.  The  existence  of  such  a  substance  has  been 
attempted  to  be  made  of  practical  use  as  a  ready  means  of 
diagnosis. 

CholerarRed. — As  a  result  of  a  long  series  of  experiments, 
C.  H.  Ali-Cohen24  arrives  at  the  following  conclusions:  (1)  The 
so-called  cholera  reaction  appears  only  with  the  use  of  impure 
mineral  acids  (containing  HN02).  (2)  The  so-called  cholera-red 
is  not  a  specific  product  of  Koch's  comma  bacillus.  (3)  Koch's 
bacilli  produce  the  indol  derivative  somewhat  more  quickly  than 
do  forms  which  are  morphologically  related.  There  is,  moreover, 
one  form  (probably  several),  not  morphologically  related  to  the 
Koch  bacillus,  which  is  capable  of  producing  the  indol  derivative 
quite  as  rapidly  as  the  Koch  bacillus.  (4)  With  the  latter,  the 
color  reaction  has  no  diagnostic.  This  reaction  may  ultimately 
prove  to  be  useful  by  means  of  a  modified  method.  (5)  The 
reaction  applied  to  diarrhoeal  discharges  has  no  value  in  respect 
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to  the  ^chemical  nature  of  the  coloring  principle.  (6)  Bujwid's 
advice,  to  combine  the  reaction  with  plate-culture  investigations, 
without  awaiting  the  characteristic  growth,  is  to  be  reprobated. 
(7)  Only  the  already-worked-out  methods  of  differential  diagnosis 
by  bacteriology  should  be  followed. 

Salkowski7  shows  [in  opposition  to  Ali-Cohen]  that  for  the 
development  of  the  cholera  reaction,  absolutely  pure  sulphuric  or 
hydrochloric  acid  is  necessary.  The  use  of  nitric  acid  and  of 
reagents  containing  nitrous  acid  is  absolutely  to  be  avoided, 
because  solutions  of  indol  yield  with  nitrous  acid,  or  with  sulphuric 
acid  containing  nitrous  acid,  a  purple  or  violet  color.  Such  acids 
are  therefore  worthless  for  the  demonstration  of  the  presence  of 
the  cholera  bacteria. 

Nevertheless,  the  author  finds  that  the  cholera  reaction  is 
nothing  else  than  a  quite  common  indol  reaction.  Consequently 
the  explanation  of  the  fact  that  this  indol  reaction  occurs  in  cholera 
cultures,  even  with  (pure)  sulphuric  acid,  lies  simply  in  the  fact 
that  the  comma  bacilli  constantly  produce  nitrous  acid,  which  is 
found  in  the  fluid  in  the  form  of  nitrites.  Therefore  there  is 
no  specific  cholera-red,  as  Brieger  has  believed.  This  substance  is 
rather  a  simple  indol  red,  and  is  demonstrable  in  any  decomposing 
peptone  solution.  The  comma-bacilli  are  characterized  only  by 
the  simultaneous  production  of  indol  and  nitrous  acid. 

In  every  cholera  culture  the  author  was  able  to  demonstrate 
not  only  the  presence  of  previously-formed  indol  (in  the  destillate), 
but  also  nitrites  were  found  (in  the  residue  after  distillation).  A 
fluid  containing  these  two  bodies  must  consequently  yield  the  indol 
reaction  by  the  addition  of  perfectly  pure  sulphuric  acid.  Hence 
one  can  obtain  the  cholera  reaction  also  with  the  residue  of 
the  distillation  of  cholera  cultures  if  to  this  residue  one  adds 
either  an  equal  volume  of  this  destillate  (which  in  fact  contains 
the  indol)  or  of  a  destillate  from  a  similarly  treated  decomposed 
peptone  culture,  or  finally  of  an  indol  solution  of  .06-.  1  per  1000. 
The  decomposed  peptone  culture  also  yields  indol  by  distillation; 
but  the  residue  contains  no  nitrous  acid,  and  therefore  gives  no 
(cholera)  reaction  with  sulphuric  acid. 

The  question  is  now  raised  whether  the  cholera  reaction  loses 
its  diagnostic  value,  since  it  is  based  upon  the  indol  reaction.  Its 
value  will  become  lessened  without  doubt  since  it  no  longer  has 
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to  do  with  a  specific  product  of  the  cholera  spirillf,  but  with 
a  combination  of  two  products  of  decomposition.  We  should  in 
every  case  aim  to  use  a  pure  cholera  culture  lor  the  inoculation 
of  the  peptone  solution.  Otherwise  the  negative  absence  of  the 
reaction  in  no  way  proves  the  absence  of  cholera  bacteria,  and 
even  a  positive  result  is  not  fully  conclusive;  for  both  indol  and 
nitrous  acid  can  be  found  in  the  culture  of  different  bacteria. 

According  to  Jadassohn's1  investigations,  hydrobromic  acid, 
phosphoric  acid,  and  tartaric  acid,  as  well  as  lactic  and  oxalic  acid, 
give  the  reaction.  Hydrochloric  acid,  for  the  following  reasons, 
holds  the  front  rank:  (1)  It  does  not  change  the  color  of  the 
commonly  used  culture  media,  whilst  nitric  acid  gives  the  yellow 
coloration  which  is  known  under  the  name  of  xantho-protein 
reaction.  Sulphuric  acid  frequently  colors  the  culture  media 
strongly  brown,  and  can  thereby  conceal  the  development  of  the 
cholera-red.  (2)  The  hydrochloric  acid  has,  as  will  be  pointed 
out  later,  the  greatest,  perhaps  the  only  really  practical,  value  as  a 
means  of  differential  diagnosis.  On  the  contrary,  nitric  acid  gives 
the  earliest  complete  reaction ;  sulphuric  acid  the  quickest  and  most 
energetic.  The  author  studied  the  conditions  under  which  the 
cholera  reaction  makes  its  appearance,  and  began  with  the  culture 
medium. 

{A)  Culture  Medium. — Sterilized  reservoir  water  furnishes  a 
not  inconsiderable  growth  of  the  comma  bacillus.  Nevertheless 
such  cultures  give  no  cholera-red  reaction.  In  a  medium  similar 
to  the  Pasteur  solution,  the  bacilli  develop  a  little  more 
abundantly  than  in  water,  but  furnish  no  cholera-red.  A  consider- 
able growth  in  pure  water  and  gelatine  is  to  be  observed,  but  no 
reaction  follows.  The  same  is  the  case  with  sugar  and  starch 
solutions,  and  with  meal  pap.  Slight  reaction  appears,  but  only 
after  some  days,  in  simple  veal-broth :  yet  a  very  small  quantity 
of  albumin  could  be  demonstrated  in  it.  Chicken  albumin  (the 
part  which  remains  in  solution  after  boiling  with  water),  the  fluid 
of  hydrocele  and  blood  serum,  gave  a  good  reaction  only  after 
some  days.  In  sterilized  milk  the  bacilli  grew  well,  but  gave  no 
reaction. 

The  culture  media  generally  used  in  the  laboratories  gave 
very  good  and  prompt  reactions.  In  flesh  peptone-agar,  after  six  to 
eight  hours,  at  the  temperature  of  the  incubator,  not  only  was  the 
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portion  immediately  around  the  culture  colored,  but  the  whole  of 
the  agar  contained  in  the  tube  became  red.  Flesh  peptone-fukus 
and  flesh  peptone-gelatine  media  behaved  in  a  similar  manner.  If, 
as  Dunham  says,  a  brown  instead  of  a  red  color  appears  in  these 
cultures,  this  depends,  according  to  Jadassohn,  upon  carbonization 
of  the  culture  material  by  means  of  sulphuric  acid.  Hydrochloric 
or  dilute  sulphuric  acid  therefore  should  be  employed.  'Good 
results  are  likewise  to  be  obtained  by  use  of  the  solutions  of 
Dunham.  (Natrium  carbonate,  salt  £  per  cent.,  peptone  1  per  cent) 
From  the  foregoing,  it  appears  that  in  culture  media  free  of 
albumin,  the  cholera-red  does  not  form.  In  media  which  contain 
non-peptonized  albumin  (except  milk)  the  reaction  appears  late 
and  weak.  The  author  rightly  believes  in  the  possibility  that  the 
albumin  becomes  peptonized  before  it  is  broken  up  by  the  comma 
bacillus.  [This  was  proven  experimentally  by  H.  Bitter  in 
1886.] 

(B)  Action  of  Oxygen*. — Although  the  cholera  spirillium  needs 
for  its  development  only  a  little  oxygen,  the  cholera-red  does  not 
form  at  all  in  the  absence  of  oxygen.  In  order  to  obtain  an 
abundant  production  of  the  same,  the  added  oxydizing  agent  must 
therefore  be  relatively  considerable.  Cultures  which  are  covered 
from  the  air  by  means  of  a  layer  of  oil,  give,  even  after  weeks  of 
growth,  no  cholera-red  reaction,  although  the  cultures  have  grown 
abundantly.  After  drawing  off  the  layer  of  oil  a  distinct  reaction 
subsequently  appears. 

(  G)  Purity  of  the  Culture. — Bujwid  says :  "  If  the  culture  is 
not  pure,  that  is,  if  it  contains  many  other  bacilli,  the  reaction  does 
not  succeed."  Dunham  inoculated  culture  media  with  a  mixture 
of  human  faeces  and  cholera  bacilli.  After  five  hours  the  reaction 
with  sulphuric  acid  made  its  appearance;  but  after  twenty-four 
hours  it  no  longer  occurred.  The  author  had  similar  experiences 
with  the  intestinal  contents  of  a  guinea-pig,  which  had  been 
inoculated  with  Koch's  comma  bacilli.  Furthermore,  culture  media 
were  simultaneously  inoculated  with  cholera  bacilli  and  with  others 
which  give  no  reaction.  At  about  the  same  stage  of  development 
both  showed  during  the  first  days  only  a  very  slight  or  no  reaction 
with  hydrochloric  acid,  a  weak  reaction  with  sulphuric  acid,  and 
always  a  strong  reaction  with  nitric  acid.  Very  interesting  were 
the  following  experiments :   Cultures  were  sterilized.    They  gave  a 
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very  good  reaction  with  each  of  these  acids.  Then  they  were 
inoculated  with  other  bacilli  which  of  themselves  give  no  reaction. 
After  three  days  only  the  nitric  acid  was  effective:  the  other  acids 
produced  no  reaction.  This  behavior  shows  that  the  nitric  acid 
reaction  is  based  upon  other  conditions  than  those  required  for  the 
other  two  acids ;  and  it  is  not  impossible  that  different  substances 
may  be  colored  red  by  the  different  acids. 

The  author  tested  a  large  number  of  bacilli  for  the  cholera 
reaction  without  result.26  Five  species  of  bacilli  behaved  very 
similarly  .with  respect  to  the  acid  reaction :  these  were  the  Finkler- 
Prior,  the  Deneke,  and  the  Miller  spirillium,  and  the  Passet 
(bacillus  pyogenes  foetidus)  and  the  Emmerich  (Naples)  bacillus. 
These,  in  peptone  solution,  kept  in  the  incubator,  often  gave  with 
the  nitric  acid  a  violet  reaction  even  after  18-20  hours.  Hydro- 
chloric acid  gave  only  after  some  days  a  slight  red  color,  or  none 
at  all.  Sulphuric  acid  often  failed  entirely,  or  was  markedly  behind 
the  nitric  acid  in  its  action.  Old  cultures  of  these  bacilli  behaved 
like  impure  cholera  cultures.  The  "chromogen"  of  these  bacilli, 
as  well  as  the  red  coloring  material  produced  by  nitric  acid, 
disappear  (losen  sich)  in  the  Brieger  media:  only  with  nitric  acid 
do  they  show  the  color  in  these  solutions ;  with  the  other  acids 
scarcely  or  not  at  all.  Decoloration  takes  place  upon  addition  of 
alkalies,  and  the  red  appears  only  after  the  addition  of  acids. 

Jadassohn  discusses  also  the  analogy  between  "pyocyani" 
and  cholera-red,  and  some  other  colors  which  are  produced  by  the 
action  of  the  micro-organisms. 

The  following  are  the  conclusions  of  the  author : — 

(1)  Pure  cultures  of  the  cholera  bacilli  in  culture  media 
containing  peptone  give  with  hydrochloric  acid  a  red  color  after  a 
short  time,  which  up  to  the  present  is  found  in  no  other  species 
of  bacilli.  (2)  The  same  coloration  appears  after  addition  of  nitric 
and  sulphuric  acid ;  but  this  reaction  is  less  characteristic,  because 
especially  the  nitric  acid  reaction  appears  after  a  somewhat  longer 
time  of  development ;  also  in  cultures  of  the  spirillium  of  Finkler, 
Prior,  Deneke,  Miller,  and  of  the  Naples  bacillus,  and  bacillus 
pyogenes  foetidus.  (3)  The  cause  of  the  cholera-red  reaction  is  the 
existence  of  a  substance — according  to  Brieger's  investigations,  an 
indol  derivative — which  is  formed  in  peptone  or  albumin  cultures, 
and  only  in  the  presence  of  a  considerable  amount  of  oxygen. 
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(4)  Impure  cultures  of  comma  spirilli  mostly  give  only  the  nitric 
acid  reaction. 

From  the  foregoing  Zaslein25  understood  that  Jadassohn  was  of 
the  opinion  that  the  nitric  acid  reaction  is  due  to  other  conditions 
than  those  which  give  rise  to  the  reaction  of  hydrochloric  acid  or 
sulphuric  acid.  The  following  examples  from  a  series  of  experi- 
ments upon  this  point  may  probably  contribute  to  an  explanation 
of  these  conditions:  (1)  A  six-day  old  culture  in  peptone  gelatine 
of  the  Deneke  spirillium  gives  with  hydrochloric  acid  no  reaction ; 
six  drops  of  nitric  acid  (six  weeks  before,  chemically  pure,  even 
now  free  of  water,  but  is  observed  to  fume),  gives  a  brownish-red 
reaction.  A  trace  of  nitric  acid,  containing  nitrous  acid  (yellow 
and  distinctly  fuming),  yields  a  red  reaction.  When  these  solutions 
are  neutralized,  a  color  material  goes  over  with  the  ether,  etc.,  in 
the  process  of  distillation.  (2)  Impure  cholera  cultures  give  with 
six  drops  of  sulphuric  acid  a  yellow  reaction ;  with  hydrochloric 
acid  no  reaction;  with  six  drops  of  nitric  acid,  a  brownish-red 
reaction ;  with  a  trace  of  nitric  and  nitrous  acid,  a  beautiful  red 
reaction.  This  culture,  distilled  with  acetic  acid,  gives  a  colorless 
destillate  which  colors  with  hydrochloric  acid  not  at  all;  with 
sulphuric  acid,  a  scarcely  visible  reddish  yellow;  with  six  drops  of 
nitric  acid,  a  slight  red  yellow ;  with  a  trace  of  nitric  and  nitrous 
acids,  an  intense  and  very  beautiful  red-violet.  (3)  Pure  cholera 
cultures  (24  hours  old)  become  with  hydrochloric  acid,  violet-red ; 
with  six  drops  nitric  and  nitrous  acids,  are  orange,  then  decolors ; 
with  a  trace  of  nitric  and  nitrous  acids,  a  violet-red ;  with  six  drops 
of  nitric  acid,  a  violet-red. 

It  seems  to  be  shown  by  these  experiments  that  cultures  of 
the  Deneke  spirillium  and  impure  cholera  cultures,  which  give  a 
reddish-brown  reaction  with  nitric  acid,  and  none  at  all  with 
hydrochloric  acid,  as  well  as  the  pure  cholera  cultures  which  give 
the  violet  reaction  with  hydrochloric  acid,  all  yield  a  distinct  red 
or  red-violet  color  with  a  trace  of  nitric  and  nitrous  acids.  Now, 
since  the  reaction  with  a  trace  of  nitrous  acid  appears  constantly 
in  greatly  diluted  cultures,  the  editor  may  raise  the  question  whether 
the  so-called  nitric  acid  reaction,  at  least  in  all  except  the  cholera 
cultures,  has  to  do  in  reality  with  the  presence  of  a  trace  of 
nitrous  acid  and  not  with  nitric  acid ;  in  favor  of  this  is  the  circum- 
stance that  the  reaction  is  always  more  distinct  and  intense  with 
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the  trace  of  nitrous  acid  (except  in  pure  cholera  cultures)  than 
with  six  drops  of  nitric  acid.  Nitric  acid  should  therefore  be  entirely 
eschewed,  as  also  sulphuric  acid,  which  not  infrequently  contains 
nitrous  acid  as  an  impurity. 

As  to  the  etiological  claim  which  Koch  made  for  his  comma 
bacillus,  results  of  investigations  and  opinions  based  thereon  have 
much  differed;  and  the  matter  may  be  said  to  be  still  at  issue,  with 
the  weight  of  evidence  preponderating  on  the  side  of  Koch.  As 
to  his  claim  that  the  comma  bacillus  is  diagnostic  of  Asiatic 
cholera,  nearly  all,  including  most  of  those  who  originally  opposed 
it,  admit  that  it  has  been  fully  established  by  most  overwhelming 
proof. 

As  United  States  Cholera  Commissioner,  the  editor  has  been 
among  the  last  to  go  fully  over  the  disputed  ground.  From  his 
observations  and  experiments  in  Europe,  India  and  America,  he 
regards  the  comma  bacillus  of  Koch  as  absolutely  diagnostic  of 
Asiatic  cholera.  As  to  the  matter  of  etiology,  he  accepts  it  as 
highly  probable  that  the  comma  bacillus  of  Koch  is  the  specific 
cause  of  the  disease. 

The  first  occasion  of  practical  application  of  the  diagnostic 
value  of  the  comma  bacillus  for  the  benefit  of  a  nation  was  at 
the  appearance  of  suspicious  cases  at  Mayence,  when  Gaffky, 
of  the  German  Commission,  decided  the  disease  to  be  cholera 
asiatica.  The  second  occasion  was  on  the  appearance  at  New 
York  of  the  second  French  steamer  from  Marseilles  and  Naples 
with  suspicious  but  undeclared  cases  aboard.  The  suspicions 
were  confirmed  by  Dr.  Biggs  by  discovery  of  the  comma  bacillus 
in  the  stools. 

E.  Klein,26  who  was  chief  of  the  British  Commission  sent  out 
to  India,  in  1884-85,  by  his  Government  to  investigate  and  report 
upon  the  observations  and  claims  previously  made  by  the  German 
Commission  relative  to  the  diagnostic  and  etiological  value  of  the 
comma  bacillus  of  cholera,  and  who  made  an  adverse  report  as 
to  both  claims  of  the  German  Commission, — that  is,  denied  both  the 
diagnostic  significance  of  the  comma  bacillus  of  Koch,  and  its 
etiological  value, — now,  after  further  investigation,  admits:  "One 
thing,  however,  may  be  said  with  certainty,  namely,  that  as  far  as 
our  limited  knowledge  at  present  goes,  in  no  intestinal  disorder  in 
man  have  comma  bacilli,  behaving  in  artificial  cultures  like  those 
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of  Asiatic  cholera,  been  yet  found  in  the  intestinal  evacuations.  .  .  . 
Hence  I  agree  to  the  proposition  that  if  in  any  case  of  diarrhoea 
the  choleraic  comma  bacilli  can  be  shown  both  by  the  microscope 
and  by  culture  experiments  to  exist,  then  the  suspicion  that  it  may 
be  a  case  of  Asiatic  cholera  is  quite  justified.  And  it  must 
be  clear  from  this  that  the  discovery  by  Koch  of  the  choleraic 
comma  bacilli  is,  on  practical  diagnostic  grounds,  of  the  utmost 
importance." 

Klein  has,  however,  made  no  modification  of  his  denial  that 
•the  comma  bacillus  of  Koch  has  been  shown  to  be  the  specific 
cause  of  Asiatic  cholera. 

Apparently  the  author  has  also  modified  his  views  concerning 
the  infectiousness  of  cholera  since  the  presentation  of  his  official 
report,  in  which  he  clearly  seemed  inclined  to  adopt  the  opinion  of 
a  few  high  sanitary  officers  in  India,  who  hold  that  cholera  is  no 
more  infectious  or  transmissible  from  place  to  place  than  is  malaria; 
for,  upon  that  subject,  he  now  speaks  as  follows:  "It  must  not, 
however,  be  supposed  that  I  mean  to  question  the  statements  that 
cholera  dejecta  have  produced  infection,  or  that  water  contaminated 
with  cholera  dejecta  has  produced  cholera.  Such  cases  of  infection 
are  well  established.  Snow  has  minutely  described  one  such 
epidemic, — the  noted  Broad  Street  Pump  Epidemic, — and  this  is 
only  one  among  many  noticed  in  former  and  recent  epidemics  in 
Europe.  As  soon  as  a  certain  impure  water  supply  was  stopped, 
cholera  cases  ceased.  To  such  a  water  supply — a  river  or  a  well — 
cholera  dejecta  had  probably  had  access.  This  question  of  the 
importance  of  drinking  water  as  a  vehicle  of  contagion  may,  I 
think,  be  considered  settled." 

After  discussing  the  so-called  "Naples  bacillus"  of  von 
Emmerich  as  the  cause  of  cholera,  the  author  declares  that  he 
"quite  agrees  with  those  who  say  that  of  the  two  (Koch's  or  von 
Emmerich's)  Koch's  comma  bacillus  has  undoubtedly  a  stronger 
claim  than  von  Emmerich's." 

During  a  suspected  outbreak  of  cholera  in  Krain,  the  intes- 
tinal contents  were  sent  to  Gruber23  to  ascertain  the  presence  or 
absence  of  cholera  bacilli.  The  material  reached  him  four  or 
five  days  after  death  in  a  highly  putrid  state,  the  weather  being 
very  warm.  It  was  therefore  probable  that  by  that  time  the 
cholera  bacilli  were  mostly  dead,  and  Gruber  had  to  find  methods 
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which  would  yield  positive  results.  In  twenty-two  specimens 
sent  to  him  he  found  the  cholera  bacilli  by  direct  plate  cultures 
only  in  eight  cases.  He  therefore  from  the  first  employed  the 
method  recommended  by  Schotellius, — adding  a  small  quantity 
of  the  material  to  a  vessel  containing  sterilized  meat  infusion,  and 
placing  this  at  36°  C.  for  24  hours. 

According  to  Schotellius,  the  cholera  bacteria  grow  rapidly 
and  form  a  layer  at  the  surface.  But  Gruber  did  not  find  this 
plan  satisfactory,  and  accordingly  tried  the  method  suggested  by 
Buchner,  by  which  one  cultivates  cholera  bacilli  for  7  days  at  37° 
C.  in  a  meat  infusion  containing  1  per  cent,  of  peptone.  This 
broth  is  then  boiled  and  diluted  with  ten  times  its  volume  of  .6 
per  cent,  solution  of  common  salt.  A  small  quantity  of  the 
material  supposed  to  contain  cholera  bacilli  is  then  sown  in  this 
diluted  infusion.  The  idea  is  that  in  this  fluid  a  considerable 
amount  of  the  products  of  the  cholera  bacilli  are  present,  and 
are  more  inimical  to  the  growth  of  other  bacteria  than  to  that  of 
cholera  bacilli.  Hence  if  the  latter  are  present  in  the  material 
under  examination,  even  in  small  numbers,  they  will  rapidly 
develop  and  form  a  thin  layer  at  the  surface. 

Gruber  obtained  better  results  with  this  method  than  with 
that  of  Schotellius;  but  he  made  a  very  important  observation  in 
connection  with  it.  He  found  that  when  old  material  was  added 
to  this  fluid  the  cholera  bacilli  in  several  instances  did  not  appear 
till  after  the  lapse  of  a  number  of  days  (in  one  case  of  15  days). 

This  is  of  great  importance,  not  only  for  the  technique,  but 
also  for  the  agency  of  the  bacilli  in  producing  cholera;  for  Gruber 
considers  that  Pettenkofer  is  correct  in  so  far  as  he  says  that  the 
cholera  organisms  must  spread  in  the  soil  and  that  the  epidemic 
only  breaks  out  after  this  has  occurred. 

It  was  first  supposed  that  in  the  struggle  for  life  with  other 
bacteria,  the  cholera  bacilli  went  to  the  wall;  but  the  above 
observation  shows  that  this  is  not  always  the  case.  Gruber  is 
making  further  observations  on  the  concurrent  growth  of  these 
bacilli  with  other  sapprophitic  bacteria,  more  especially  with  those 
present  in  the  soil.  Though  these  investigations  are  not  yet  ended, 
they  already  show  that  the  cholera  bacilli  hold  their  ground  very 
well  when  grown  along  with  those  found  in  the  soil,  if  only  plenty 
of  oxygen  is  present. 
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Ernst14  relates  a  most  extensive  series  of  careful  experiments, 
having  begun  them  with  strong  conviction  concerning  the  fallacy 
of  Pasteur's  claim  for  the  inoculation  of  attenuated  virus  of  rabies. 

The  conclusions  which  may  be  drawn  from  the  work  here 
recorded  seem  to  be  as  follow:  (1)  "There  exists  in  the  cords  and 
brains  of  animals  inoculated  in  Pasteur's  laboratory  a  specific  virus 
capable  of  the  production  of  similar  symptoms  through  a  long 
series  of  animals.  (2)  That  these  symptoms  are  produced  with 
absolute  certainty  when  the  method  of  inoculation  is  by  trephining 
the  skull  and  injection  under  the  dura-mater;  with  less  certainty 
when  the  inoculation  is  by  subcutaneous  injection.  (3)  That  the 
strength  of  this  virus  is  lessened  when  the  cords  containing  it  are 
removed  from  the  animals  and  placed  in  a  dry  atmosphere  at  an 
even  temperature.  (4)  That  the  symptoms  produced  by  the 
inoculation  of  this  virus  only  appear  after  a  certain  period  of 
incubation;  distinctly  shorter  when  the  inoculation  has  been  done 
by  trephining  than  when  done  by  subcutaneous  injection.  (5) 
That  injections  of  the  virus  modified  in  strength  by  drying  and  in 
the  manner  prescribed  by  Pasteur,  exert  a  very  marked  protective 
influence  against  an  inoculation  with  virus  of  full  strength.  (6) 
That  a  very  moderate  degree  of  heat  destroys  the  power  of  the 
virus  entirely,  whilst  prolonged  freezing  does  not  injure  it.  As 
will  be  seen,  all  of  these  conclusions  are  in  complete  accord  with 
the  declarations  of  Fasteur.  Their  importance  lies  in  the  fact  that 
they  were  reached  at  a  distance  from  him,  and  all  work  entirely 
separated  from  any  personal  influence  or  bias."  In  discussing 
this  paper,  the  editor  related  his  experiences15  in  the  inoculation 
into  rabbits  and  cats  of  rabic  virus,  obtained  from  Prof.  V.  Horsley, 
of  the  Brown  Institution,  London,  who  himself  had  obtained  the 
virus  directly  from  Pasteur.  Mainly,  his  experiments  were  in 
accord  with  those  reported  by  Dr.  Ernst,  and  support  the  claim  of 
Pasteur  as  to  the  existence  of  virus  in  the  nervous  system  of  rabic 
animals,  the  possibility  of  attenuating  it,  and  the  transmission  of 
the  disease  from  animal  to  animal  with  invariable  results. 

Early  in  1885,  during  the  outbreak  of  rabies  in  London, 
Dowdeswell  began  the  first  experiments  made  by  subcutaneous 
inoculations  with  the  saliva  of  rabid  street  dogs.     All  failed  to 
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produce  infection.  Subsequently,  after  adopting  the  methods  of 
Pasteur,  the  author  found:  (1)  That  the  virus  of  rabies  and  of 
hydrophobia  resides  in  the  cerebro-spinal  substance  and  in  the 
peripheral  nerves,  and  is  not  confined  to  the  salivary  glands,  as 
hitherto  supposed.  (2)  That  by  inoculating  this  substance  upon 
the  brain  of  another  animal  by  trephining,  infection  follows  much 
more  quickly  and  certainly  than  by  subcutaneous  inoculation.  (3) 
That  rabies,  however  produced,  in  both  dogs  and  rabbits,  is 
essentially  a  paralytic  affection, — the  same  disease  in  both  animals; 
and  that  there  is  no  constant  distinction  between  the  so-termed 
"dumb"  and  "furious"  rabies.  (4)  That  the  initial  virulence  of 
street  rabies  is  commonly  increased,  and  becomes  remarkably 
constant,  by  passing  through  a  series  of  rabbits.  (5)  That  the 
activity  of  the  virus  is  shown  by  the  duration  of  the  incubation 
period,  to  which  it  is  inversely  proportionate.  (6)  That  the  tissues 
of  an  infected  animal  do  not  themselves  become  infective  until 
toward  the  end  of  the  incubation  period.  (7)  That  of  a  large 
number  of  drugs  which  were  tried,  both  germicides  and  those 
acting  specifically  upon  the  cerebro-spinal  system,  none  materially 
modify  the  action  of  the  virus  in  the  rabbit.  (8)  That  by  a  series 
of  subcutaneous  inoculations  with  virus  treated  by  the  methods 
of  M.  Pisteur,  immunity  even  against  subsequent  infection  cannot 
be  conferred  upon  the  rabbit ;  and  that  the  extreme  and  unexpected 
constitutional  refractoriness  of  the  dog  to  infection  with  rabies,  by 
any  method  of  inoculation, — as  found  in  the  limited  number  of 
experiments, — renders  it  extremely  difficult  to  determine  the  effect 
of  such  remedial  or  prophylactic  measures  in  it ;  and  that  it  is 
by  the  statistics  of  the  treatment  alone  that  their  effect  with  man 
can  be  decided ;  but  that  judging  from  the  results  of  the  experi- 
ments of  others,  the  principle  of  the  method  as  affirmed  by  M. 
Pasteur  appears  to  be  established,  though  unquestionably  the 
"rapid"  or  "intensive"  treatment  is  liable  to  produce  infection. 

Dowdeswell3  found  a  micrococcus  in  the  cerebro-spinal  tissues 
in  some  cases  of  rabies,  but  has  been  unable  to  cultivate  constantly. 
With  it  he  inoculated  one  rabbit  subcutaneously.  The  animal  was 
unaffected  for  three  months.  It  was  then  reinoculated  intracranially 
with  a  portion  of  medulla  of  intensified  virulence.  Here,  also  it 
remained  unaffected  for  upward  of  two  months,  when,  being  again 
inoculated,  it  died  on  the  second  day  from  accidental  causes. 
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Motte  and  Protopopoff20  inoculated  a  young  wolf  hypoder- 
matically  from  the  brain  of  a  dog  which  had  died  of  natural  rabies 
of  the  furious  type.  This  wolf  died  of  paralytic  rabies,  and  the 
virus  from  its  brain  was  transmitted  through  several  rabbits  by 
trephining.  The  cerebro-spinal  fluid  of  the  rabbit  of  the  sixth 
series  contained  an  enormous  number  of  extremely  minute,  short 
and  very  mobile  bacilli  of  a  very  special  kind.  In  fact,  the  fluid 
represented  a  natural  "pure  culture"  of  the  micro-organism. 
Culture  of  these  bacilli  were  made  and  these  were  injected  into  four 
animals  by  trephining  or  hypodermaticaUy.  In  the  former  case  all 
died  of  paralytic  rabies  in  twelve  hours;  in  the  latter,  from  two  to 
six  days.  [In  view  of  the  rapidity  of  death  in  these  cases,  it  is 
extremely  doubtful  if  these  authors  were  really  dealing  with  a 
microbe  which  causes  rabies. — Ed.] 


Figs.  1  and  2.— Bacilli  in  the  Emulsion  or  the  Medulla  Oblongata  of  a 
Hydrophobic  Rabbit.— (Journal  de  Mtdecine  de  Bourdeaux.) 

Solles21  found  a  bacillus  in  cultures  of  an  emulsion  of  the 
medulla  of  a  hydrophobic  rabbit  intended  for  inoculation;  but  he 
did  not  commit  himself  as  to  the  pathogenic  character  of  this 
microbe  or  of  its  causal  relation  to  rabies.     (See  Pigs.  1  and  2.) 

Bardach22  relates  the  case  of  a  woman  who  was  bitten  by  a 
rabid  wolf.  After  the  bite  she  ceased  to  suckle  her  infant.  A 
small  quantity  of  the  milk  was  taken  from  the  mother's  breast 
and  injected  into  the  cranial  membranes  of  dogs  and  guinea-pigs. 
All  the  animals  injected  were  seized  with  typical  madness.  The 
mother  died;  but  the  child  that  was  taken  from  the  breast  after 
the  bite  still  lives  and  appears  perfectly  healthy. 

A  rabbit  inoculated  with  rabies  was  obtained  from  Pasteur's 
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Laboratory  by  Perroncito  and  Carita.  On  December  17,  1886, 
a  pregnant  rabbit  near  the  end  of  its  pregnancy  was  inoculated 
from  the  cord  by  trephining.  Four  days  later  the  animal  was 
uneasy,  and  evidently  about  to  be  confined.  On  the  following 
morning  the  head  of  a  small  foetus  was  found  in  the  cage,  the 
body  having  apparently  been  eaten  by  its  mother.  In  a  few  hours 
a  second  living  rabbit  was  born,  and  afterwards  two  others,  which 
were  dead  when  found, — probably  killed  by  the  mother.  The 
living  animal  also  died  soon  after  its  birth.  The  mother  died  with 
rabbit  hydrophobia  on  December  26th.  With  the  cords  of  the 
two  perfect  foetuses,  two  guinea-pigs  were  inoculated, — one  from 
each  cord.  Of  these,  one  died  with  all  the  symptoms  of  rabies 
on  January  1,  1887;  the  other  remained  well  To  be  quite 
certain  that  the  guinea-pig  had  died  of  rabies,  two  guinea-pigs 
and  one  rabbit  were  inoculated  in  the  usual  manner  from  this. 
Of  these  one  guinea-pig  died  on  the  seventh  day,  and  the  other  on 
the  eighth  day,  with  all  the  characteristic  symptoms  of  rabies. 
The  rabbit  also  became  ill,  as  usual,  on  the  seventh  day,  and  died 
on  the  twenty-first  day  of  true  hydrophobia.  Hence  there  is  no 
doubt  that,  in  the  case  of  one  foetus,  rabies  had  been  transmitted 
from  the  mother  to  the  foetus  in  utero ;  but  that,  as  in  the  case 
of  anthrax,  not  all  the  foetuses  of  the  same  Utter  were  affected. 

Vestea  and  Zagari18  confirm  Pasteur  in  most  particulars. 
Among  other  subjects  of  experimentation  they  gave  much  atten- 
tion to  "transmission  of  rabies  by  the  nerves."  The  authors 
claim  that  the  results  of  direct  inoculation  into  a  nerve-trunk  are 
as  certain  as  of  those  made  under  the  dura-mater;  and  furthermore, 
that  the  period  of  incubation,  as  well  as  the  first  symptoms,  vary 
according  to  the  nerve  inoculated.  The  authors  performed  a  very 
interesting  series  of  experiments,  from  which  they  conclude  that 
rabies  is  transmitted  by  the  nerves ;  that  the  bite  is  equivalent  to 
an  intra-  or  peri-neural  inoculation;  and  that  the  fact  of  the 
propagation  of  the  virus  along  the  nerves  is  the  cause  of  the 
symptomatic  differences  in  the  commencement  and  in  the  ultimate 
course  of  the  disease,  according  to  the  location  of  the  bite. 

Freudenberg16  states  that  Pasteur  himself  admits  that  his 
preventive  treatment,  including  also  the  new  so-called  "intensive 
method,"  does  not  afford  an  absolutely  certain  prophylaxis  against 
the  outbreak  of  hydrophobia  in  one  who  has  been  bitten.     But 
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that  should  not  be  expected  in  the  case  of  treatment  by  the  most 
perfect  method  ever  possible. 

Even  vaccination  does  not  always  prevent  variola.  Quinine 
against  malarial  fever,  sodium  salicylate  and  antipyrine  against 
articular  rheumatism,  mercury  against  syphilis,  sometimes  fail. 
Yet  the  usefulness  of  these  remedies  is  not  to  be  doubted,  nor  their 
application  to  be  abandoned.  That  the  results  to  which  the  various 
experimenters  attain  still  differ  in  many  respects,  is  no  longer  to  be 
wondered  at  by  reason  of  the  relative  novelty  of  the  subject  and 
method. 

Pasteur5  is  of  opinion  that,  besides  the  rabic  microbe  in  the 
spinal  marrow,  there  exists  a  " vaccinal  matter;"  that  the  microbe 
retains  its  virulence  during  the  drying,  but  loses  its  power  much 
more  rapidly  than  does  the  " vaccinal  matter;"  and  that  this 
"  vaccinal  substance,"  by  successive  inoculation,  renders  the  nervous 
centres  immune  before  the  microbe  succeeds  in  developing  therein; 
whilst  in  the  case  of  no  successive  inoculation  the  microbe  acts 
earlier  than  the  vaccinal  matter.  In  this  connection,  Pasteur  cites 
35  dogs  which  were  injected  subcutaneously  with  a  given  quantity 
of  rabic  virus  (street  rabies  or  virulent  virus):  18  of  them  died  of 
rabies.  The  remaining  17  were  subsequently  inoculated  intra- 
cranially  with  street  rabies  virus.  Thereafter,  only  5  died;  12 
remained  well. 

Von  Fritsch"  concludes  that  much  more  work  must  be  done 
before  it  is  demonstrated  that  animals  can  be  protected  from  rabies 
by  inoculation;  that  no  real  ground  exists  for  the  belief  in  the 
efficacy  of  preventive  inoculation  in  the  human  subject;  while 
there  is  a  strong  probability  that  through  inoculation  of  virus 
disease  itself  may  be  transmitted. 

Gamaleia,*  of  Odessa,  believes  that  the  prophylaxis  of  rabies 
after  the  bite  is  not  the  theoretical  impossibility  it  is  supposed  to  be 
by  many.  As  one  can  conceive  that  the  vaccine  virus,  whose 
development  reaches  its  highest  point  on  the  ninth  day,  inoculated 
soon  after  an  infection  with  variola,  still  displays  its  protective 
action  (for  the  incubation  period  of  that  disease  is  12  days),  so  may 
be  conceded  the  possibility  of  rendering  the  body  also  refractory 
against  rabies,  with  its  usually  long  period  of  incubation,  before 
the  infecting  virus  reaches  its  development. 

Alfonso  di  Vestea,"  of  Naples,  performed  experiments  in  the 
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main  harmonizing  with  the  results  of  Pasteur,  though,  like  Fritsch, 
he  did  not  succeed  in  protecting  rabbits  which  had  previously 
received  a  subdural  injection  of  the  virus  of  street  rabies. 

The  report  of  the  committee  appointed  by  the  British 
Parliament  in  1886  to  investigate  the  Pasteur  method  was  looked 
for  with  interest  on  all  sides.  The  Secretary  of  the  Commission, 
Victor  Horsley,  made  a  number  of  careful  experiments,  in  which 
it  was  satisfactorily  proved  that  a  substance  may  be  obtained 
from  the  spinal  cord  of  an  animal  dead  of  hydrophobia  which,  if 
inoculated  into  another  animal,  will  produce  hydrophobia  similar 
to  that  caused  by  the  bite  of  a  rabid  animal,  except  that  the  period 
of  incubation  is  altered. 

The  rabies  thus  transmitted  by  inoculation  may  by  similar 
inoculations  be  transmitted  through  a  succession  of  rabbits  with 
marked  increase  of  intensity.  But  the  virus  in  the  spinal  cords 
of  rabbits  that  have  died  of  inoculated  rabies  may  be  gradually 
attenuated  by  drying  the  cords ;  so  that,  after  a  certain  number 
of  days  drying,  it  may  be  injected  into  healthy  rabbits  or  other 
animals  without  any  danger  of  producing  rabies.  By  using 
on  each  successive  day  the  virus  dried  during  a  period  shorter  than 
that  used  on  the  previous  day,  an  animal  may  be  made  almost 
certainly  secure  against  rabies,  whether  from  a  bite  or  from  any 
method  of  subcutaneous  inoculation. 

This  protection  is  proved  by  the  fact  that  if  animals  so 
inoculated  and  others  not  so  inoculated  be  bitten  by  the  same  rabid 
animal,  none  of  the  first  set  will  die  of  rabies ;  while  with  rare 
exceptions  those  of  the  second  set  will  succumb. 

The  committee  therefore  hold  that  it  may  be  deemed  certain 
that  M.  Pasteur  has  discovered  a  method  of  protection  from  rabies 
comparable  with  that  which  vaccination  affords  against  small-pox. 
They  think  it  certain  that  the  inoculations  practiced  by  M.  Pasteur 
have  prevented  the  occurrence  of  hydrophobia  in  a  very  large 
proportion  of  those  who,  if  they  had  not  been  so  inoculated,  would 
have  died  of  that  disease. 

They  are  not  sure  that  the  intensive  method  of  inoculation  is 
free  from  danger,  but  rather  incline  to  think  that  deaths  may  have 
been  due  to  it;  for,  as  has  been  previously  pointed  out,  a  form  of 
rabies,  the  paralytic,  not  met  with  in  the  rabies  of  the  street,  has 
supervened  on  inoculation  by  the  intensive  method.    M-  Pasteur 
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has,  however,  greatly  modified  this  plan  of  treatment,  and  employs 
it  only  in  the  most  urgent  cases. 

As  far  as  the  report  applies  to  animals  it  seems  conclusive; 
and  both  directly  and  inferentially  the  testimony  is  very  strong  as 
regards  human  beings.  There  remains,  however,  the  objection, 
urged  some  time  since  by  Peter  and  Colin,  that  the  census  returns 
show  about  as  many  deaths  in  France  from  hydrophobia  since  the 
beginning  of  the  practice  of  inoculation  as  before,  notwithstanding 
the  large  number  of  cures  claimed  by  Pasteur. 

Once  stripped  of  every  difficulty,  and  thoroughly  established, 
it  would  be  impossible  to  overestimate  the  importance  of  the 
discovery,  both  as  regards  its  practical  utility  and  its  importance  in 
general  pathology.  It  shows  the  possibility  of  an  unlimited  appli- 
cation of  a  method,  the  like  of  which  it  may  become  possible  to 
employ  for  the  protection  of  both  men  and  animals  against  others 
of  the  most  intense  kinds  of  virus.  In  the  not  very  distant 
future,  in  some  form  of  inoculation,  an  effective  preventive  may 
be  discovered  for  every  kind  of  infectious  disease.  Then  vast 
regions  of  the  earth,  now  dominated  by  constant  apprehensions 
of  invasion  by  scourges,  will  offer  opportunities  of  life  as  little 
troubled  by  them  as  civilized  lands  now  are  by  apprehensions 
of  small-pox.27 

Biological  Effects  of  Essence  of  Tansy ,  and  Preventive  Action 
of  Hydrate  of  Cliloral  against  Tanacetic  and  True  Rabies. — Peyrand 
states  that  the  essence  extracted  from  the  Tanacetum  vvlgare 
(vermifuge)  produces  convulsions  which  absolutely  differ  from 
those  of  essence  of  absinthe;  for  they  have  a  tetanic  and  not  an 
epileptic  type,  and  are  not  prevented  by  the  previous  administration 
of  the  bromide  of  potassium.  The  type  of  these  convulsions  is 
really  rabic;  for  there  is  hallucination,  loss  of  consciousness, 
convulsions,  spasm  of  the  muscle  of  the  pharynx,  larynx,  and  of 
the  whole  thorax,  abundant  salivation,  phenomena  of  asphyxia, 
tending  to  bite,  characteristic  hoarse  cry,  temporary  (momentann6e) 
paralysis.  In  some  cases  there  was  manifest  exacerbation  of  the 
convulsions  by  the  presentation  of  a  mirror.  Therefore  the  author 
is  induced  to  give  to  the  tanacetic  convulsions  the  name  of 
tanacetic  rabies,  artificial  rabies,  simili-rabies.  The  previous  action 
of  chloral,  which  ha&  no  curative  action  upon  the  tanacetic  rabies, 
has  the  effect  of  preventing  the  tanacetic  convulsions. 
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SCARLET  FEVER. 

Dr.  Klein,  in  his  recently  published  report  on  the  results  of 
his  investigations  on  the  Hendon  cow  disease  and  its  connection 
with  human  scarlatina  (alluded  to  in  the  department  of  Diseases  of 
Childhood),  fails  to  state  in  how  many  cases  of  human  scarlatina 
he  found  the  organism,  in  what  stage  of  the  disease,  or  where. 
There  are  apparently  no  experiments  on  calves  with  scarlatinal 
blood  to  show  that  blood  had  the  same  effect  on  the  animals  as  the 
organisms  cultivated,  and  that  that  effect  was  the  production  of 
the  Hendon  disease,  and  no  control  experiments  with  the  pyogenic 
and  erysipelatous  streptococci,  which  Dr.  Klein's  organism  very 
closely  resembles.  In  fact,  there  seems  to  have  been  an  entire 
absence  of  proper  controlling  experiments.  In  one  respect  Dr. 
Edington  supplies  an  omission,  though  incompletely,  namely:  he 
injected  blood  from  a  scarlatinal  patient  into  a  guinea-pig,  whence 
he  obtained  a  similar  result  to  that  got  on  the  injection  of  his  bacilli. 
Had  the  injection  been  made  into  a  calf,  we  should  have  seen 
whether  the  Hendon  disease  resulted.  Another  point  adverse  to 
Dr.  Klein's  view  is  that  the  Hendon  disease  is  apparently  a  moist 
eruption,  not  the  dry  eruption  of  scarlet  fever.  Dr.  Edington 
produced  a  dry  eruption,  followed  by  a  desquamation  (not  by 
peeling  off  of  crusts,  as  in  the  Hendon  disease),  by  injection  of 
scarlatinal  blood  into  guinea-pigs,  and  of  his  bacilli  into  a  calf. 

Several  researches  made  in  Germany — notably  Loeffler's 
on  diphtheria — have  shown  the  presence  of  streptococci  in  the 
blood-organs  of  patients  who  have  died  of  scarlet  fever,  and  have 
also  shown  that  there  were  cases  of  mixed  infection, — a  condition 
not  to  be  wondered  at  when  the  state  of  the  throat,  allowing  the 
entrance  of  the  bacteria  into  the  blood,  is  borne  in  mind.  It 
will  not  be  surprising  if  the  streptococci  described  by  Dr.  Klein 
turn  out  to  be  derived  from  this  source,  and  not  to  have  any  real 
bearing  on  the  causation  of  scarlet  fever.  It  is  clear  that  we  must 
not  be  hasty  in  arriving  at  a  conclusion  on  this  subject,  but  must 
consider  the  matter  still  open,  and  await  further  researches. 

The  Agricultural  Department  of  the  Privy  Council  office  has 
been  making  some  investigations  on  the  subject  at  the  instance  of 
the  Royal  Agricultural  Society  of  England.  If  there  is  any 
meaning  in  a  report  by  Professors  Axe  and  Brown  which  has  just 
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been  officially  published,  the  Agricultural  Department  disbelieves 
altogether  the  conclusions  at  which  Mr.  Power  and  Dr.  Klein 
arrived.  The  medical  as  well  as  the  agricultural  world  is  deeply 
interested  in  having  the  question  raised  by  Dr.  Klein  settled. 
Diseases  of  which  veterinarians  have  as  yet  taken  no  sufficient 
account  may  have  a  serious  influence  upon  the  milk  yielded  by  cows, 
and  thus  upon  the  constitutions  of  the  human  beings  drinking  it. 

It  is  admitted  that  scarlet  fever  in  its  early  stages  is  little  if  at 
all  communicable  from  the  sick  to  the  sound.  On  this  first 
principle  rests  the  advantage  of  prompt  isolation,  since  a  fair 
chance  is  thereby  afforded  of  arresting  the  farther  extension  of  the 
disease  from  its  primary  source.  It  is  also  admitted  that  the  flakes 
of  skin  cast  off  during  desquamation  contain  the  active  contagium ; 
and  these,  if  inhaled  or  swallowed,  reproduce  scarlet  fever  in  those 
unprotected  by  not  having  already  passed  through  the  ailment. 

Dr.  Jamieson*  endeavors  to  prove  that,  without  separation,  it 
is  possible  to  prevent  communication  of  scarlet  fever  from  one 
member  of  a  family  to  others  of  the  same  who  had  not  had  it, 
even  though  in  close  contact  or  occupying  continuously  the  same 
apartment.  He  states  that  the  two  sources  of  infection  are  the 
exhalations  from  the  mouth  and  throat  in  the  early  stage,  and  the 
dry  particles  of  cuticle  cast  off  later.  The  method  recommended 
is  to  disinfect  the  throat  by  painting  it  frequently  with  a  strong 
solution  of  boracic  acid  in  glycerine  (a  saturated  solution  of 
boroglyceride).  In  dealing  with  the  skin  more  exact  methods  are 
available.  These  consist  in  the  employment  of  warm  baths  every 
night  from  the  onset,  and  application  to  the  entire  surface  of  the 
body,  including  the  head,  of  an  ointment  composed  of  carbolic 
acid  gr.  30,  thymol  gr.  10,  vaseline  3j,  simple  ointment  5j,  night 
and  morning.  In  this  way  he  believes  that  the  scales  of  epidermis 
will  never  become  contagious.  His  experience  bears  out  this 
opinion. 

Dr.  Jamieson3  made  investigations  with  a  view(l)  to  discover 
the  organism  in  the  desquamation,  to  the  presence  of  which  the 
contagious  properties  of  the  cast-off  flakes  are  inferred  to  be  due  ; 
(2)  to  ascertain  the  period  at  which  the  organism  first  manifests 
itself  in  the  desquamating  epidermis;  (3)  to  ascertain  if  the 
methods  which  have  been  found  capable  of  neutralizing  the  con- 
tagiousness of  scarlet  fever  are  sufficient  to  destroy  this  organism, 
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or  to  render  it  incapable  of  reproduction,  though  under  suitable 
conditions  otherwise. 

Cultivation  and  inoculation  experiments  from  the  blood  and 
desquamating  cuticle  were  carried  out  by  Dr.  Edington.* 

The  following  is  a  list  of  the  various  organisms  isolated,  and 
is  taken  to  apply  to  cultivations  made  in  jelly  that  has  been 
neutralized  in  caustic  potash,  unless  otherwise  stated.  It  had  been 
found  that  cultivations  made  in  such  jelly  differed  in  some  cases 
from  that  made  in  soda  jelly,  and  this  has  been  of  considerable 
use  as  a  means  of  distinguishing  various  organisms.  The  form  of 
growth  does  not  materially  alter ;  but  in  potash  jelly  it  is  in  almost 
all  cases  more  luxuriant  and  more  rapid,  and  in  some  cases  a 
peculiar  and  individual  darkening  of  the  deep  needle-track  growth 
results  after  a  time : — 

(1)  Sarcina  Lutea. — This  well-known  organism  occurred  in 
15  per  cent,  of  the  original  cultures  from  desquamation. 

(2)  Streptococcus  Rvbigirvosis  (provisional  name). — It  occurred 
in  20  per  cent,  of  the  original  tubes.  Inoculations  into  rabbits, 
guinea-pigs  and  pigs  gave  negative  results. 

(3)  Micrococcus  Capsaformans  (provisional  name). — Spherical 
or  oval  bodies,  frequently  united  as  dumb-bells,  which  are  very 
often  enclosed  with  a  capsule.  (See  Fig.  8,  and  some  also  may  be 
seen  in  Fig.  11.)  This  capsule  is  well  seen  on  staining  with  alka- 
line methylene-blue.  It  occurred  in  40  per  cent,  of  the  original 
tubes.  Inoculations  gave  negative  results  in  rabbits,  guinea-pigs 
and  pigs.    (See  Fig.  8.) 

(4)  Dipkcoccus  Scarlatina  Sanguinis  (provisional  name). — 
Spheres  measuring  1.0  m.  to  1.2  m.,'  frequently,  especially  in  fluid 
cultures,  existing  as  dumb-bells.  On  gelatinous  plates  it  forms 
creamy  points  of  fairly  rapid  growth.  On  test-tubes  of  Koch's 
jelly  it  forms  a  deep  growth  of  very  closely-pressed  minute  cocoons, 
while  the  surface  growth,  usually  irregularly  heaped  up  around 
the  needle-track,  is  of  a  slightly  creamy-white  translucent  color. 
It  occurred  in  45  per  cent,  of  the  tubes  taken  from  the  desquama- 
tion, and  in  30  per  cent,  of  the  tubes  made  from  the  scarlatinal 
blood.  Inoculations  gave  negative  results.  This  will  be  referred 
to  when  speaking  of  the  bacillus  scarlatinas. 

AscobaciUus  (provisional  name). — Small  rods  in  their  fully 
developed  form,  measuring  0.8  m.  in  length,  and  0.2  m.  in  breadth. 
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often  as  dumb-bells,  made  up  of  long,  ovoid  spheres.  This  organism 
is  peculiar  in  that  the  spores  are  contained  in  large,  sausage-shaped 
capsules  many  hundred  times  larger  than  the  bacilli  themselves. 
(See  Fig.  7.)  This  was  obtained  only  in  one  case,  with  the 
bacillus  scarlatina,  in  which  death  resulted  in  twenty-four  hours, 
and  was  obtained  from  the  blood. 

Bacillus  Fidvus  (provisional  name). — Very  small,  oval  or 
rod-shaped  motile  bodies,  measuring  1.0  m.  to  1.5  m.  in  length, 
and  0.2  m.  in  breadth.     (See  Fig.  4.) 

Bacillus  Arborewens  (provisional  name). — Rods  measuring 
.8  m.  in  thickness  and  4  5  m.  to  12.0  in  length,  most  usually  the 
former.  This  organism  usually  forms  excessively  longrjointed 
leptothrix  filaments,  either  in  jelly  or  in  fluid  media.  It  is  non- 
motile.  (See  Fig.  9.)  Inoculation  into  rabbits  and  pigs  gave 
negative  results.  In  guinea-pigs  a  well-marked  local  erythema 
developed,  but  did  not  spread  far  from  the  point  of  inoculation, 
and  was  unattended  by  any  sequel®. 

Bacillus  Scarlatinas  (provisional  name). — Rods  measuring 
0.4  m.  in  thickness  and  1.2  m.  to  1.4  m.  in  length,  most  usually 
forming  excessively  long-jointed  and  curved  leptothrix  filaments, 
motile.  (Fig.  10.)  Sown  on  gelatine  plates,  it  forms  little  points  of 
liquefaction  after  several  days.  Sown  in  the  test-tubes  of  Koch's 
jelly,  it  rapidly  liquefies  it,  but  with  no  distinct  growth-formation. 
The  fluid  thus  formed  is  crowded  with  the  motile  bacilli;  but  a 
pellicle  is  not  formed  until  the  liquefaction  is  well  advanced. 

It  occurred  in  every  case  but  one  of  the  tubes  made  from  the 
desquamation,  if  taken  after  the  termination  of  the  third  week, 
but  never  before  this.  It  also  occurred  in  every  tube  made  from 
scarlatinal  blood,  if  taken  before  the  third  day  of  the  fever. 
Inoculation  made  into  rabbits  was  always  attended  with  a  slight 
but  marked  erythema  if  they  were  young;  but  if  old,  the  erythema 
was  better  developed  and  most  vivid  at  the  point  of  inoculation. 
After  two  to  five  days  a  fine  desquamation  began,  and  usually 
lasted  for  a  week  to  ten  days.  The  temperature  usually  rose 
slightly  in  the  younger  rabbits,  but  more  in  the  older;  for  example, 
103°  to  104°  and  in  one  case  106°  F.  During  the  first  two  days 
the  animals  huddled  themselves  together  in  a  corner  of  the  cage 
and  did  not  seem  much  to  wish  food,  but  usually  after  this  day  got 
quite  lively  again.     The  bacillus  can  be  reobtained  from  the 
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animal's  blood.  None  died.  In  guinea-pigs  the  same  result 
obtained;  but  in  them  the  desquamation  was  more  copious  and 
the  flakes  much  thicker  than  in  rabbits,  and  the  hair  came  out  if 
taken  hold  of. 

A  calf  was  then  inoculated,  and  at  the  same  time  given  some 
of  the  culture  in  milk.  The  calf  was  in  good  health  at  the  time, 
and  had  a  temperature  of  99.5°.  Six  hours  from  the  time  of  the 
inoculation  the  calf  developed  great  sickness,  and  the  temperature 
taken  in  the  axilla  registered  103°  F.  [This  was  at  10  p.m.] 
The  calf  was  then  left  for  the  night,  but  in  the  morning  it  was 
found  to  have  died.  In  many  particulars  the  autopsy  agreed  with 
post-mortem  examinations  made  in  the  early  stages  of  human 
scarlet  fever. 

Small  pieces  of  tissue  taken  from  the  spleen  and  kidney  were 
placed  in  Koch's  jelly  and  incubated,  with  the  result  that  the 
now  familiar  [to  the  editor]  pellicle  formed  by  this  bacillus  was 
developed.  So  far,  then,  this  experiment  and  its  post-mortem 
results  show  that  in  all  likelihood  this  organism  had  caused 
death;  and  while  the  state  of  the  abdominal  and  thoracic  organs 
would  imply  that  the  fatal  result  was  due  either  to  a  high  fever 
or  to  blood  poisoning,  yet  the  state  of  the  tongue,  together  with 
the  suddenness  of  the  attack  and  its  rapid  termination,  suggests 
scarlet  fever. 

A  second  calf  was  inoculated,  when  only  one  day  old,  with 
the  bacillus,  care  being  taken  that  the  inoculation  was  made  with 
the  absolutely  pure  material  as  before,  while  at  the  same  time  the 
blood  was  examined  with  the  microscope,  and  found  to  contain 
nothing  of  the  nature  of  an  organism.  The  inoculation  was  made 
in  this  case  with  a  very  carefully  sterilized  hypodermic  syringe. 
At  6.30  p.m.  this  was  performed,  the  temperature  per  rectum  then 
being  99.6°.  At  10  p.m.  the  animal  took  milk  freely,  and  the 
temperature  remained  practically  the  same.  Next  morning,  tem- 
perature 104°;  sickness,  slight  diarrhoea,  and  complete  prostration; 
throat  was  in  an  inflamed  condition  as  far  as  could  be  seen. 
Toward  the  afternoon  the  skin  covering  the  thorax,  upper  part  of 
abdomen,  and  inner  side  of  the  forearm  presented  a  general 
redness,  which  toward  evening  became  still  better  marked. 
Evening  temperature,  10  p.m.,  102.8°.  The  animal  now  got  a 
little  milk.     Next  morning  the  animal  was  still  unwell,  but  the 
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sickness  was  almost  entirely  gone,  and  it  took  a  little  milk.  Sash 
very  vivid,  especially  in  the  throat.  Temperature  101.8°,  evening 
temperature  102°.  Throat  and  posterior  part  of  the  tongue  very 
much  inflamed.  After  this  time  the  temperature  became  practically 
normal,  and  on  the  sixth  day  of  the  disease  desquamation  began 
on  the  chest  and  inner  sides  of  fore  limbs. 

Further:  blood  was  taken  from  a  case  of  scarlet  fever,  on  the 
third  day  of  the  fever,  with  the  care  previously  described,  and,  to 
prevent  its  coagulation,  was  passed  into  a  tube  containing  a  little 
liquefied  sterilized  Koch's  jelly.  Of  this  a  part  was  injected  into  a 
guinea-pig  and  a  part  cultivated  by  incubation.  The  guinea-pig 
developed  the  erythema  as  before,  with  succeeding  desquamation, 
and  the  tube  was  found  to  contain  the  bacillus  and  diplococcus.. 
But  we  have  found  that  the  diplococcus  sanguinis,  as  well  as 
the  micrococcus  capsiformans  and  streptococcus,  while  they  can 
exist  in  the  blood  for  some  days,  yet  of  themselves  produce  no 
symptoms  in  the  animals.  Hence  we  may  conclude  that  the 
injection  of  scarlatinal  blood,  taken  during  the  period  immediately 
preceding  the  height  of  the  fever,  is,  in  the  case  of  guinea-pigs, 
and  probably  also  in  others,  attended  with  the  same  result  as  the 
injection  of  a  cultivation  of  the  bacillus  itself. 

This  bacillus  is  to  be  seen  in  the  scarlatinal  blood,  if  it  be 
taken  during  the  first  two  or  three  days  of  the  fever,  and  if  the 
cover  glasses  be  spread  immediately  after  the  blood  is  drawn.  It 
is  also  to  be  obtained  from  the  desquamation  after  the  twenty-first 
day  of  the  fever;  that  is  to  say,  in  ordinary  cases,  when  the 
desquamation  begins, — somewhere  between  the  ninth  and  twelfth 
day.  Of  course,  in  the  severest  cases,  where  the  desquamation 
begins  earlier,  it  necessarily  follows  that  we  may  anticipate  its 
earlier  appearance  in  the  desquamation.  The  editor  has  examined 
the  blood  of  some  cases  from  day  to  day,  taking  care  to  control 
his  experiments  by  performing  them  twice  in  the  same  day,  with 
an  interval  of  an  hour  or  two  intervening. 

If  desquamation  be  placed  in  milk  kept  at  a  gentle  heat  for 
twenty-four  hours,  the  bacilli  developed  can  be  recognized  by 
their  motility  and  the  pellicle  which  they  soon  form.  Thus  it 
is  evident  that  if  milk  be  taken  as  food  containing  infective 
desquamation,  the  spores  will  have  a  perfect  nidus  and  suitable 
temperature  afforded  them  for  development 
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From  what  has  been  stated  it  is  pretty  well  proven  that  this 
bacillus  scarlatinse  is  the  specific  cause  of  scarlet  fever.  Probably 
the  other  organisms  found  in  the  blood  during  and  at  a  later 
period  than  the  bacillus,  are  merely  concomitants,  and  pass  into 
the  blood  only  after  the  vitality  of  the  system  and  tissues  has  been 
lowered  by  the  entrance  into  them  of  this  specific  organism.  But 
if  one  injects  or  otherwise  inoculates  a  perfectly  healthy  animal 
with  the  diplococcus  scarlatinse  sanguinis,  one  finds  that  it  is  able 
to  live  for  some  little  time  in  the  blood  without,  in  the  case  of 
animals,  giving  rise  to  any  marked  symptoms. 

The  rapidity  of  the  growth  of  this  organism — which  is  such 
that  if  one  inoculates  a  flask  of  broth,  the  diameter  of  which  is  two 
inches  and  a  half,  and  if  it  be  incubated,  the  pellicle  will  develop 
and  cover  it  entirely  over  in  the  course  of  four  hours — suggests  an 
explanation  of  the  very  short  period  of  incubation  in  scarlet  fever. 
Hence  the  particular  pabulum  in  the  body  suited  for  its  growth 
may  be  used  up  very  rapidly,  and  6pore-formation  ensue. 

By  a  long  course  of  careful  investigations,  embodying  the 
results  of  several  thousand  cultivations,  endeavor  has  been  made 
to  ascertain  the  specific  cause  of  scarlet  fever.  These  records  of 
such  are  now  placed  before  the  medical  fraternity. 

Hate  Cultivations. — In  twenty-four  hours,  if  the  cultivation  be 
a  fairly  active  one,  we  find  a  few  good  colonies  already  liquefied. 
If  such  a  plate  be  examined  with  an  objective  of  low  power 
(seventy-four  diameters)  it  will  be  clearly  seen  that  in  the  depth 
of  the  jelly  are  many  small  colonies  growing,  but  not  causing  any 
liquefaction. 

After  some  little  time,  minute  branchings  take  place,  which 
increase  until  later  on  they  emerge  upon  the  free  surface  of  the 
jelly,  when  liquefaction  begins.  If,  however,  we  look  at  a  colony 
already  pretty  near  the  surface,  we  find  that  it  grows  to  a  larger 
size  without  showing  indications  of  branching  at  all.  If  the 
observer  watch  this  he  will  find  that  very  soon  a  fine  halo  is 
thrown  out  all  around  the  colony,  while  the  central  part  deepens 
in  color,  passing  from  a  greenish-brown  tint  to  that  of  a  brown. 
This  phenomenon  usually  marks  the  onset  of  liquefaction,  which 
begins  from  the  centre. 

In  one  of  the  plates  is  seen  a  colony  originally  on  the  free 
surface  of  the  jelly  in  which  liquefaction  has  begun  early,  but  in 
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which  the  peripheral  portion  has  been  able  quickly  to  spread 
outward.  If  the  first  plate  be  now  again  looked  at  we  will  notice 
that  the  older  colonies  show  to  the  naked  eye  a  double  outline, 
namely,  a  central  circular  one,  fairly  sharply  marked  out,  and  an 
outer  irregular  one. 

Crookshank3  states  that  the  last  link  in  the  chain  of  evidence 
in  favor  of  believing  that  the  Hendon  cow  disease  caused  human 
scarlatina  was  afforded  by  the  researches  of  Dr.  Klein, — that  is  to 
say,  when  it  was  taken  for  granted  that  these  researches  could  be 
taken  without  question.  Indeed,  assuming  this  evidence  to  be 
correct,  and  attaching  to  it  the  cogent  arguments  brought  forward 
by  Mr.  Power,  such  a  strong  case  was  made  out  that  the  subject 
appeared  to  be  almost  beyond  the  reach  of  controversy. 

The  researches  of  Drs.  Jamieson  and  Edington,  of  Edinburgh, 
which  have  just  been  published,  have  thrown  a  cloud  of  doubt 
over  the  evidence  adduced  by  Dr.  Klein.  The  Edinburgh  research 
carries  with  it  the  weight  of  considerable  authority.  Though 
somewhat  incomplete,  it  appears  to  be  so  careful  that  it  cannot  be 
overlooked.  On  the  contrary,  an  impartial  criticism  is  called  for 
of  the  evidence  brought  forward  on  both  sides. 

With  our  present  evidence  and  from  a  purely  bacteriological 
point  of  view,  we  are  only  justified  in  concluding  that  Dr.  Klein 
has  isolated  and  cultivated  a  streptococcus  which  is  intimately 
associated  with  a  peculiar  eruptive  disease  of  the  udders  and  teats 
of  cattle.  That  the  contagium  of  scarlet  fever  may  be  conveyed  by 
milk,  is  an  accepted  fact;  but  whether  this  disease  in  cows  is  a 
source  of  the  contagion,  is  another  question. 

We  have  thus  brought  face  to  face  independent  observations 
on  the  contagium  of  scarlet  fever,  with  the  perplexing  result  that 
neither  of  the  observers  finds  the  special  organism  described  by 
the  other  as  the  specific  one.  Dr.  Klein  found  and  cultivated  his 
streptococcus  by  the  "ordinary  methods."  A  lack  of  knowledge 
of  these  ordinary  methods  can  hardly  be  supposed  on  the  part  of 
Dr.  Edington,  which  might  account  for  his  overlooking  of  the 
streptococcus.  On  the  other  hand,  it  is  evident  that  Dr.  Klein  did 
not  encounter  the  Edinburgh  bacillus  in  his  researches.  We  must 
bear  in  mind  in  connection  with  this  subject  that  saprophitic 
organisms  may  occur  in  man,  both  in  health  and  in  disease,  which 
produce  very  characteristic  symptoms  in  the  lower  animals. 
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If  they  gain  access  to  the  circulation  through  some  surface 
lesion,  they  may,  in  an  advanced  state  of  disease  especially,  escape 
disintegration  and  be  detected  in  the  blood  and  in  the  organs 
after  death.  Thus  they  may  readily  be  mistaken  for  the  specific 
organism,  if  there  be  one,  of  the  disease  in  question.  We  may 
also  find  more  than  one  organism  associated  with  a  disease  as  the 
result  of  a  double  infection.  In  the  organs  of  children  which 
had  died  of  congenital  syphilis,  Kassowitz  and  Hochsinger  found 
streptococci  which  were  regarded  as  the  result  of  mischinfection. 

It  is  interesting  to  recollect  how  commonly  streptococci  have 
been  met  with.  In  addition  to  those  mentioned  by  the  editor, 
we  must  bear  in  mind  the  streptococci  in  purulent  inflammations 
found  by  Ogston,  Rosenbach,  Krause,  Garre,  Hoffa,  and  Biondi ; 
the  streptococci  found  by  Weichselbaum  in  acute  pneumonia ;  the 
streptococcus  isolated  by  Nicolair  from  earth;  the  streptococci 
found  by  Emerich  in  the  air;  and,  we  may  add  the  streptococci 
found  by  Babes  in  the  liver  and  kidney  in  two  cases  of  yellow 
fever;  in  the  liver,  kidney,  and  spleen  in  a  case  of  fifore  typlwide 
bilieitse;  and  in  inflammatory  products  consecutive  to  scarlatina; 
by  Bokai  and  by  Babes  in  joint  affections  after  scarlatina ;  and  by 
Charrin  in  septicaemia  consecutive  to  anthrax  in  rabbits. 

In  conclusion,  obviously  the  experiments  which  have  been 
analyzed  must  be  repeated  and  extended  before  a  definite  opinion 
can  be  expressed.  As  in  addition  to  its  pathological  interest  the 
inquiry  involves  a  question  of  national  importance,  it  is  to  be 
hoped  that  a  commission  will  be  appointed.  By  testing  the  result 
of  inoculating  blood  from  human  scarlatina  directly  into  the  calf 
and  monkey,  and  by  repeating  and  extending  the  experiments  of 
Dr.  Klein  and  Dr.  Edington,  there  ought  to  be  no  difficulty  in 
dispelling  the  present  contradictions. 

TTPHOID  FEVER. 

The  microbe  of  typhoid  fever,  such  as  Eberth  and  Graff  ky  have 
taught  us  to  recognize,  is  an  organism  always  presenting  the  form 
of  a  bacillus.  This  is  the  most  constant  characteristic  of  its 
morphology.  In  fact,  nothing  is  so  variable  as  its  form  or  even 
the  aspects  of  its  cultures;  and  this  doubtless  explains  to  us  the 
multiplicity  of  the  descriptions  made  upon  this  subject  during  the 
early  years  after  its  discovery.     Eberth,  Meyer,  and  Friedlander, 
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in  Germany,  Arthaud  in  France,  gave  to  it  the  form  of  an  oval,  or 
a  shuttle,  according  to  the  expression  of  Arthaud,  with  clear  central 
space.  Gaff  ky,  on  the  contrary,  described  a  cylindrical  rod,  and 
doubted  the  clear  central  space.  It  is  probable  that  it  has  been 
the  same  micro-organism  which  these  different  observers  have 
seen ;  but  they  have  seen  it  at  different  phases  of  its  evolution. 

The  form  described  by  Gaff  ky  is  the  most  frequent,  and  the 
typhoid  bacillus  presents  itself  in  general  under  the  form  of  a 
small  rod,  rounded  at  the  extremities,  of  a  length  from  2-3  m., 
and  its  length  three  times  greater  than  its  breadth.  But  these  are 
variable,  changing  especially  with  the  culture  media. 

Thus,  in  simple  bouillon  the  bacilli  diminish  in  length,  and 
appear  under  the  form  of  an  extremely  short  rod;  upon  agar 
and  potato  the  transverse  diameter  increases.  In  all  cultures  in 
gelatine  the  rod  is  seen  to  lengthen  out  into  filaments,  sometimes 
straight  and  frequently  curved  upon  themselves.  All  these 
forms  are  represented  in  the  plate.  Sometimes  also  in  slides 
made  from  the  scrapings  of  the  organs,  and  often  upon  potatoes 
inoculated  five  or  six  days  previous,  the  editor  has  met  with  forms 
having  a  clear  space,  and  has  seen  these  forms  also  appear  in  old 
gelatine-tube  cultures.  The  rods  are  then  most  frequently  swollen 
in  their  centre,  and  it  is  in  this  portion  that  the  clear  space,  which 
will  not  take  the  staining  matter,  appears.  Both  extremities,  on 
the  contrary,  are  deeply  colored  and  connected  with  each  other  by 
two  lateral  lines  around  the  clear  space  of  the  centre.  In  certain 
cases  the  bacilli  remain  slender  and  very  much  elongated.  The 
clear  space  continues  then  to  occupy  the  greater  part  of  its  extent; 
the  colored  extremities  appearing  very  small  and  in  the  form  of  a 
crescent,  the  concavity  of  which  is  toward  the  centre  of  the 
bacillus.  The  filaments  themselves  may  present  uncolored  centres, 
and  it  is  not  rare  in  bacilli  of  ordinary  size  to  see  the  clear  space 
appearing  no  longer  at  the  centre,  but  quite  near  the  extremity. 
The  plate  shows  distinctly  all  of  these  variations. 

The  truth  concerning  the  morphology  of  the  typhoid  bacillus 
is,  therefore,  between  the  two  exclusive  opinions  of  the  first 
observers  and  that  of  Arthaud,  who,  considering  the  clear  space  as 
absolutely  characteristic,  doubted  if  the  microbe  seen  by  Graff  ky 
was  indeed  the  same  as  that  which  he  had  observed. 

If  the  dimensions  of  the  typhoid  bacillus  are  variable  and  its 
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form  changeable,  it  nevertheless  presents  a  constant  characteristic 
of  great  importance, — that  is,  its  mobility.  It  is  quite  peculiar  and 
not  likely  to  mislead  when  one  is  skillful  in  the  observation  of  this 
microbe.  The  bacillus  of  Eberth  not  only  moves  across  the  field 
of  the  microscope,  but  it  presents  besides  an  oscillatory  movement 
quite  peculiar.  There  are  many  species  of  mobile  bacteria,  but 
very  few  that  possess  movements  similar  to  those  which  we  have 
just  described.  The  typhoid  bacillus  is  easily  cultivated  upon 
various  organic  substances.  It  develops  in  nutritive  gelatine, 
which  it  does  not  liquefy  at  any  period  of  its  development.  The 
culture  begins  to  appear  at  the  end  of  48  hours  at  the  ordinary 
temperature.  Along  the  track  of  the  inoculation  puncture  in  the 
gelatine  tube,  small,  yellowish,  lenticular  colonies  grow ;  whilst  at 
the  surface  a  thin,  pellicular,  transparent  disk  is  developed,  with 
iridescent  borders  extending  toward  the  walls  of  the  tube ;  or,  on 
the  contrary,  a  thick  opaque  growth  of  limited  extent,  the  size  of 
which  does  not  exceed  a  small  lentil,  appears.  After  inoculations, 
by  scratching  the  surface  of  gelatine  in  an  inclined  tube  the  most 
characteristic  cultures  appear  in  the  form  of  a  thin,  translucent 
veil,  having  a  nacred,  bluish  aspect,  granular  upon  the  surface, 
and  with  irregular,  sometimes  serpiginous,  borders.  The  growth 
begins  after  two  days,  extends  very  rapidly,  but  is  arrested  toward 
the  ninth  day,  and  the  culture  never  reaches  the  walls  of  the  tube. 

In  place  of  presenting  this  characteristic  development,  a 
culture  frequently  appears  in  the  form  of  a  very  narrow  and  thick 
band  of  yellowish-white  color,  limited  to  the  inoculation  scratches, 
never  spreading  out  as  in  the  former  case.  In  order  to  explain 
this  difference  in  the  form  of  gelatine  cultures,  certain  authors, 
such  as  Seitz,  attribute  it  to  the  variation  which  unavoidably 
exists  in  the  composition  of  the  gelatine. 

The  culture  is  easily  detached  from  the  surface  of  the  gelatine 
by  scraping,  and  when  the  colonies  are  so  removed,  all  that  portion 
of  the  gelatine  previously  covered  by  the  colony  has  become 
refractory  to  the  culture  of  the  typhoid  bacillus.  These  points 
may  be  inoculated  with  new  bacilli,  but  the  surface  remains  sterile: 
it  is  as  if  it  were  vaccinated.  Upon  blood-serum  and  agar  the 
development  takes  place  readily,  and  the  culture  assumes  the 
aspect  of  a  creamy  band  reaching  to  the  surface  of  the  inclined 
tube.     It  has  no  characteristic  form. 
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On  the  glycerine-agar  of  Nocard  and  Roux  the  development 
is  surprisingly  rapid ;  it  may  become  very  apparent  in  twelve  hours 
in  the  incubator.  In  previously  sterilized  milk,  the  micro-organism 
multiplies  and  becomes  very  large. 

The  potato  is  a  favorable  culture  soil  of  the  greatest  value, 
which  gives  the  most  characteristic  reaction.  It  is  the  safest 
criterion  for  the  diagnosis  of  the  bacillus.  It  lives  and  multiplies 
upon  it,  but  without  any  growth  visible  to  the  naked  eye.  Along 
the  inoculation  scratch  for  several  days  one  can  with  difficulty  see 
an  appearance  of  moisture,  and  frequently  the  cut  surface  of  the 
potato  must  be  examined  at  a  certain  angle  of  incidence  in  order  to 
discover  the  presence  of  a  culture.  When  the  potato  is  very 
moist  at  the  point  of  inoculation,  one  distinguishes  upon  the  cut 
surface  a  slight  swelling,  the  appearance  of  which  reminds  one 
of  the  sugared  surface  of  certain  cakes.  This  appearance  is  at 
times  so  slight  that  it  may  pass  unperceived  by  an  experienced  eye ; 
it  is,  moreover,  much  rarer  than  the  first.  One  cannot  insist  too 
much  upon  the  value  of  this  form  of  culture  upon  the  potato,  for 
the  presence  of  the  micro-organism  should  never  affirm  without 
resort  to  this  test.  The  microbes  which  do  not  grow  upon  the 
potato  more  visibly  are  exceedingly  rare.  Those  of  erysipelas 
present  this  characteristic ;  but  there  can  be  no  confusion  between 
these  two  organisms,  the  microbe  of  erysipelas  being  always  a 
micrococcus.  Inoculated  upon  alkaline  potato  pap  in  a  flask 
placed  in  the  incubator,  the  bacillus  develops  without  showing  an 
apparent  culture  for  a  certain  time;  but  after  fifteen  days  the 
surface  of  the  dried  pap  assumes  a  dark  color. 

The  typhoid  bacillus  grows  very  well  in  vacuo,  according  to 
the  experience  of  Dr.  Roux  as  well  as  that  of*  the  editor.  The 
fotm  assumed  by  the  colonies  upon  the  gelatine  plates  inoculated 
after  the  method  of  Koch  is  worthy  of  a  detailed  description. 
This  method  enables  one  to  isolate  the  typhoid  germ  from 
other  microbes  and  to  recognize  it  in  water,  faecal  matter  and 
urine.  Two  or  three  days  are  necessary  for  the  appearance  of 
their  colonies.  In  typical  cases  the  colonies  are  as  broad  as  the 
head  of  a  large  pin,  thin,  pellicular,  nacred,  transparent,  and  during 
the  following  days,  notwithstanding  the  increase  of  volume,  the 
transparency  and  the  bluish  tint  persist.  At  the  end  of  five  or 
six  days  they  have  reached  the  size  of  a  lentil,  their  contour  has 
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become  irregular,  indentated  like  the  shores  of  an  island,  thinner 
in  general  than  their  centre,  and  their  surface  has  become  granular. 
Examined  under  a  low  magnifying  power  (obj.  0  or  1  of  Verick), 
they  appear  permeated  throughout  their  whole  extent  by  more 
or  less  marked  ridges,  sometimes  arranged  in  a  rectilinear  manner 
like  the  veins  of  a  leaf.  Sometimes  their  surface  is  more  irregular, 
and  the  whole  colony  seems  formed  of  convolutions  like  those 
of  the  small  intestines  twisted  upon  themselves.  The  combination 
of  these  two  aspects,  joined  to  the  brilliant  color  of  the  whole, 
sometimes  give  to  the  colony  the  appearance  of  a  mountain  of  ice. 

This  form  is  far  from  being  constant,  and  one  cannot  repeat 
too  often  that  the  culture  of  the  typhoid  bacillus  upon  gelatine  is 
essentially  polymorphous.  Often,  in  fact,  the  plate-colonies  remain 
small,  distinct,  circular,  regular  upon  their  surface,  as  also  in  their 
contours.  Then  they  have  no  characteristic  distinct  from  a  number 
of  germs  which  grow  in  all  organic  media.  They  have  in  this 
case  remained  in  their  first  phase  of  development.  When  the 
colonies  begin  to  form,  they  always  present  this  form  of  a  small 
circular  disk.  By  further  growth  they  seem  to  become  fragmented. 
The  lines,  penetrating  from  the  periphery  toward  the  centre,  sink 
into  them,  and  the  contours  assume  a  sinuous  shape.  These 
deformities  are  accentuated  in  proportion  as  the  colony  is  developed, 
and  after  a  series  of  transitions  the  appearance  ends  by  acquiring 
the  characteristic  which  we  have  already  described.  The  plate 
shows  all  these  forms  of  development.  When  plates  are  made  with 
old  cultures,  it  happens  that  the  colonies,  even  when  they  have 
sufficient  room  to  extend,  remain  in  the  state  of  a  small  circular 
disk,  arrested  in  their  development  in  accordance  with  the  fact, 
already  pointed  out  by  us,  that  the  typhoid  bacillus  loses  its  vitality 
in  proportion  as  the  cultures  become  old. 

The  difficulty  of  examination  of  the  colonies  in  plate  cultures 
is  due,  therefore,  to  their  polymorphism.  We  will  endeavor  to 
establish  their  differential  diagnosis  from  other  colonies.  It  is 
necessary  to  exercise  an  extreme  prudence  in  examining  typhoid 
bacilli  in  any  media.  The  form  of  the  colony  in  plate  cultures 
is  the  sole  guide  to  its  recognition;  but  this  can  be  deceptive. 
Prior  to  affirming  the  presence  of  the  pathogenic  agent,  it  is 
absolutely  necessary  to  demonstrate  the  morphological  characters 
and  the  peculiarities  of  culture  already  pointed  out. 
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Sporulation,  when  it  can  be  recognized,  furnishes  also  a 
valuable  confirmation  to  the  diagnosis.  The  degree  of  temperature 
most  favorable  to  the  culture  of  the  typhoid  bacillus  seems  to  us 
to  vary  between  25°  and  35°  C.  The  growth  of  the  inoculated 
germs  diminishes  when  the  temperature  is  lowered.  It  still  takes 
place,  however,  at  3°  C,  as  the  experiments  of  Seitz  have  proven. 
The  resistance  to  cold  is  very  great;  for  the  editor  submitted  to  the 
cold  of  this  winter  bouillon  tubes  previously  inoculated  and  kept 
in  the  incubator  between  25°  and  30°  C,  without  the  microbes 
having  been  destroyed.  The  vitality  of  the  bacilli  persists  for  a 
long  time  in  culture  tubes.  From  all  that  we  have  said  concerning 
the  culture  and  sporulation  of  the  typhoid  bacillus,  concerning  the 
influence  of  temperature  upon  its  vitality,  it  follows  that  the 
microbe  of  Eberth  and  of  Gaffky  possesses  a  great  power  of 
resistance  to  all  the  causes  of  destruction.  This  explains  the  ready 
transmissibility  in  every  season  by  organic  matter,  and  explains 
also  the  persistence  of  the  causes  of  typhoid  infection  in  soil  and 
in  ths  air. 

Inoculation  info  Animals. — Before  undertaking  any  inoculation 
of  animals,  one  could  form  the  supposition  A  priori  that  this  sort 
of  typhoid  infection  would  be  difficult  to  obtain.  We  do  not  know 
in  reality  a  single  specic3  of  animals  which  acquires  typhoid  fever 
spontaneously.  Veterinarians  have  never  yet  demonstrated  the 
characteristic  lesions  of  typhoid  fever  in  mammifers.  Domestic 
animals,  subjected  as  much  as  ourselves  to  all  the  causes  of 
unhealthiness  by  means  of  food,  water  and  air,  appear  to  be  entirely 
refractory  to  this  virus. 

Consequently,  if  the  typhoid  infection  can  be  produced  in 
the  animals,  it  can  only  be  done  by  overcoming  their  power  of 
resistance  through  the  introduction  of  large  doses  of  the  virus, 
and  through  the  inoculation  of  the  typhoid  germs  free  from  every 
excipient.  This  explains  how  the  attempts  made  previous  to  the 
discovery  of  the  typhoid  bacillus  and  of  its  pure  culture  have  only 
ended  in  unsatisfactory  results  in  which  infectious  principles  foreign 
to  typhoid  fever  played  the  principal  r61e. 

Chantemesse  and  Widal  undertook  inoculation  experiments 
upon  various  animals,  and  have  obtained  positive  results  in  the 
main  confirmatory  of  those  of  Frankel  and  Simmonds,  A.  Frankel 
and  Seitz.     During  the  course  of  their  experiments  they  had  the 
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opportunity  to  observe  the  bacilli  of  typhoid  fever  in  the  liver  and 
spleen  of  the  foetus  of  a  female  guinea-pig  which  had  aborted  48 
hours  after  the  inoculation.  This  observation  is  in  accord  with 
clinical  experience.  The  authors  spoke  of  having  obtained  the 
bacillus  of  typhoid  fever  from  the  human  placenta,  and  referred  to 
the  recognition  of  it  in  the  liver  and  spleen  of  a  foetus  by  Neuhauss. 

It  is  already  known  that  Brieger  extracted  from  old  cultures  of 
typhoid  bacilli  very  poisonous  alkaloid  which  he  called  typhotoxin. 

Sirotinin  instituted  a  series  of  experiments  to  study  the  toxity 
of  a  culture  of  typhoid  bacilli  after  its  sterilization,  and  concluded 
from  them  that  the  cultures  of  these  bacilli,  whether  the  latter  are 
removed  by  sterilization  or  filtration,  produced  in  the  animals  the 
same  phenomena  as  do  the  living  cultures.  The  success  of  the 
experiment  depends  upon  the  quantity  of  the  matter  injected  and 
the  chemical  constitution  of  the  culture  media  as  well  as  upon  the 
age  of  the  culture. 

Explanation  of  Figures  of  Plate. 

Figs.  1  and  2.  Peptone-gelatine  tubes  inoculated  with  a  drop  of  blood  taken  with 
sterilized  trocar  from  the  spleen  of  a  person  attacked  with  typhoid  fever  on  the  tenth 
day  of  the  disease.  The  cultures  contain  only  a  single  species  of  microbe,  the  bacillus 
ofEberth. 

Fig.  3.  Colonies  of  typhoid  bacilli  at  the  commencement  of  their  development 
in  peptone-gelatine  plates.  The  most  recent  are  bright,  round,  transparent ;  those 
of  a  more  advanced  age  show  at  their  periphery  the  commencement  of  small  ridges. 

The  colonies  have  not  at  this  period  of  their  development  any  typical  character. 
They  may  be  confounded  with  colonies  of  many  other  microbes. 

Fig.  4.  Colony  four  days  old  as  seen  with  diffused  light.  The  illumination  is  not 
intense,  and  the  better  allows  of  the  recognition  of  the  ridges  and  the  grooved  and 
tortuous  surface  of  the  colony.  To  the  naked  eye,  such  colonies  upon  gelatine-plates 
appear  as  a  thin,  bluish  pellicle,  easy  to  distinguish  from  all  the  others.  If  the  light 
be  more  intense,  the  whole  colony  assumes  the  metallic  reflex  of  a  mountain  of  ice. 

Fig.  5.  Colony  six  days  old :  the  central  part  is  slightly  elevated.  This  is  an 
appearance  of  typhoid"  bacilli  very  rarely  observed.  It  most  frequently  appertains  to 
common  microbes  which  live  in  the  colon.  - 

With  respect  to  the  illumination,  same  observations  as  for  the  preceding  figures. 

Fig.  6.  Typhoid  colony  eight  days  old,  seen  by  diffused  light. 

Fig.  7.  Bacilli  of  Eberth  after  a  culture  of  three  days  upon  peptone-gelatine. 

Fig.  8.  Central  clear  space  appearing  in  the  bacilli  from  a  culture  upon  potato, 
four  days  old. 

Fig.  9.  Monstrous  forms  which  are  met  with  in  very  old  cultures  upon  potato 
and  especially  upon  gelatine.  The  mobility  persists  and  the  microbes  are  less  agile 
than  in  the  short  forms  represented  in  Fig.  7. 

Fig.  10.  Typhoid  bacilli  spores.  These  spores  should  not  be  confounded  with 
the  clear  space  represented  in  Fig.  8.  They  are  located  at  the  extremity  of  the 
bacillus  which  preserves  its  ordinary  length.  The  spore  is  slightly  ovoid ;  they  are 
not  clouded  by  the  usual  staining  methods ;  their  enveloping  membrane,  however, 
takes  a  very  slight  tint,  which  allows  its  size  to  be  appreciated. 
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Typhoid  Bacilli  in  the  Blood. — The  results  of  investigations 
of  the  blood  for  typhoid  bacilli  have  been  contradictory,  but 
Reiitimeyer1  approaches  the  question  with  the  employment  of  all 
necessary  precaution.  The  blood  was  taken  from  the  spots  of  the 
eruption. 

Of  six  typhoid  cases,  one  of  the  first  week  and  five  in  the 
second,  sixteen  original  cultures  were  made  from  thirteen  different 
spots  by  about  fifty-five  punctures.  Fifteen  of  the  original  cultures 
remained  sterile,  and  in  only  one  culture  from  two  punctures 
there  developed  itself  in  the  course  of  some  weeks  a  small  grayish 
spot  which  the  microscope  showed  to  be  composed  of  bacilli, 
presenting  the  character  of  typhoid  bacilli.  While  these  results 
are  of  general  interest,  yet  for  diagnostic  purposes  they  can  only 
apply  to  a  few  cases. 

MERCURIAL    PARALYSIS. 

Letulle18  has  published  an  interesting  paper  on  this  subject 
After  discussing  the  resemblances  and  differences  between  saturnine 
and  mercurial  paralyses,  and  pointing  out  experiments  necessary 
to  demonstrate  the  existence  of  nerve  lesions  caused  by  the 
mercury,  the  technique  is  explained  by  aid  of  which  the 
author  compared  healthy  with  intoxicated  nerves  and  studied 
the  direct  action  of  mercury  placed  in  contact  with  the  nerve 
tubes. 

Lesions  Observed. — The  number  of  altered  nerve  tubules 
is  in  direct  proportion  to  the  duration  of  the  experimental 
intoxication.  The  mercury  absorbed  by  the  organism  determines 
in  the  nerves  three  orders  of  distinct  lesions,  probably  consecutive, 
but  capable  of  coexisting  in  the  same  subject  and  of  being  seen 
even  upon  one  and  the  same  nerve  tubule.  These  mercurial  lesions 
of  the  nerve  are  segmental  and  periaxile.     They  consist  in : — 

(1)  pale  tumefaction  of  the  myeline;  (2)  granular  disinte- 
gration ;  (3)  segmental  atrophy.  The  variable  condition  of  the 
various  consecutive  portions  of  the  interannular  segment  as  to 
those  different  phases. 

Conclusions. — Mercury  has  a  diatrophic  action  upon  the 
myeline,  of  which  it  alters  the  chemical  constitution.  Lesions 
which  it  produces  are  not  inflammatory,  and  they  seem  to  spare 
indefinitely  the  cylinder. 
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Explanation  of  the  Figures  of  Plate  X. 

Fig.  1.  Healthy  nerves  of  a  young  guinea-pig,  prepared  after  the  method  of 
Vanlair  and  mounted  in  balsam  after  staining  with  hsematogyten.  A.  B.  Nerve- 
tubes  showing  at  e  the  annular  constriction  colored  slightly  red  and  allowing  the 
vertical  course  of  the  axis-cylinder  to  be  seen  by  the  orange-red  tint  which  it  has 
assumed  in  the  staining ;  to,  dark  brown  layer  of  myeline,  in  which  some  darker 
spheres  are  visible,  as  at  b.  C.  Healthy  nerve  tube  in  which  the  sheath  of  Schwann, 
probably  distended  by  the  coagulatory  fluids,  forms  at  *  a  distinct  bulging.  D.  A 
fine  nerve  tube,  rendered  moniliform  by  the  hardening.  The  thin  layer  of  myeline 
which  covers  it  of  a  pale  yellowish  gray;  n  is  an  interannular  nucleus  sligthly 
tinged  pale  rose. 

Fig.  2.  Nerves  subjected  to  the  local  action  of  mercury  (injection  of  mercurial 
peptone);  examination  on  tenth  day:  A.  Several  nerve  tubes  seen  under  a  low 
magnifying  power;  the  myeline,  broken  up  intca  mass  of  sut-like  particles,  shows  in 
sharp  contrast  against  the  rosy  sheath  of  Schwann.  At  the  centre  of  each  nerve 
tube  is  distinctly  seen  a  distinct  bright  red  line,  which  represents  the  denuded  axis 
cylinder.  B.  An  isolated  nerve  tube,  viewed  under  a  higher  power:  toto,  minute 
globules  of  myeline;  «,  empty  sheath  of  Schwann;  ey,  denuded  and  normal  axis 
cylinder.  C.  The  same  nerve  tube  seen  under  still  higher  magnifying  power. 
In  it  one  sees:  n,  the  isolated  normal  interannular  nucleus;  «,  at  this  point  the 
sheath  of  Schwann  appears  swollen,  although  it  is  absolutely  empty  of  myeline. 

Fig.  8.  A  nerve  tube  examined  on  the  third  day  of  a  mercurial  intoxication, 
and  showing  a  granular  (sable)  condition;  m,  a  considerable  number  of  small  black 
points  are  disseminated  through  the  pale  myeline;  b,  globules  of  coagulated  myeline 
having  the  usual  size;  »,  the  normal  nucleus  of  the  segment;  ey,  the  axis-cylinder 
visible  in  the  vicinity  of  the  annular  constriction. 

Fig.  4.  Nerves  of  a  guinea-pig  dead  on  the  eighteenth  day.  A.  Healthy 
nerve  tube,  differing,  however,  from  the  healthy  nerve  tubes  of  Fig.  1  by  a  more 
brilliant  rose  stain.  The  layer  of  myeline  is  normal.  B.  Differs  from  the  preceding 
by  the  pale  rose  tint  of  the  myeline  which  permits  the  axis-cylinder,  colored  orange- 
red,  to  be  seen  throughout  almost  the  whole  length  of  the  segment.  Some  globules  of 
pale  gray  myeline  are  visible.  C.  Same  appearance  as  for  the  preceding  nerve,  with 
this  difference,  that  the  myeline  seems  more  swollen  and  darker.  The  globules  of 
myeline  are  darker  and  axis-cylinder  is  less  visible.  D.  Here  the  myeline,  in  segment 
subjacent  to  the  letter  to,  appears  as  a  dark,  purulent  mass,  in  the  course  of  which, 
however,  the  axis-cylinder,  ey,  can  here  and  there  be  seen  (granular  disintegration). 

Fig.  5.  Nerves  from  a  rat  dead  on  the  forty-sixth  day.  Except  the  nerve  g, 
which  is  a  fine  nerve  tube  adjacent  to  the  three  sections  which  belong  to  one  and  the 
same  nerve  tube.  The  sections  consist  of  four  consecutive  interannular  segments, 
and  show  a  segment  attacked  with  "pale  tumefaction"  and  isolated  between  two 
normal  segments,  to'to",  continuous  portions  of  these  nerve  tubes ;  n,  normal 
nucleus  of  the  segments;  t,  pale  and  swollen  myeline  extending  through  the  whole 
length  of  an  interannular  segment.  This  peculiar  condition  of  the  myeline,  on 
account  of  its  transparency,  allows  the  slightly  sinuous  course  of  the  normal  axis- 
cylinder  to  be  seen,  r,  globules  of  the  myeline,  or  fragments  of  the  less  altered 
myelinic  sheath,    to,  normal  sheath  of  myeline. 

Fig.  6.  Two  nerve  tubes  from  a  rat  dead  on  the  twelfth  day.  A.  Interannular 
segment,  of  which  the  myeline  is  altered  at  both  extremities;  to,  the  normal  portion; 
n,  nucleus  of  the  segment,  in  the  vicinity  of  which  the  myeline  is  not  attacked; 
t  points  where  the  less  dark  and  more  rose-colored  myeline  has  undergone  cloudy 
degeneration,  without  the  formation  of  isolated  globules.  B.  A  nerve  tubule 
followed  throughout  its  whole  length,  the  fragmented  myeline  of  which  leaves  the 
axis-cylinder  denuded  in  several  places;  n'n",  continuous  points  of  the  same  nerve 
tube;  t,  fusiform  portions  in  which  the  myeline  is  in  the  pulverulent  condition 
or  forms  globules  of  variable  color  and  size;  b,  pale  or  dark  globules  of  myeline; 
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py,  axis-cylinder;  «,  sheath  of  Schwann  empty  of  myeline  and  not  showing  the 
axis-cylinder  distinctly;  e,  annular  constriction  still  visible. 

Fig.  7.  Nerve  taken  from  a  guinea-pig  on  the  eightieth  day.  A.  Nerve  tube 
along  the  course  of  which  can  be  successively  followed  the  state  of  cloudy  disinte- 
gration, fragmentation  of  the  myeline  into  globules,  segmental  atrophy  of  the  nerve 
tube,  total  disappearance  of  the  myeline,  and  finally  the  relative  integrity  of  the 
axis-cylinder:  m,  point  where  the  layer  of  myeline  seems  to  be  still  almost  normal; 
t,  cloudy  alteration  of  the  myeline  in  process  of  atrophy;  /,  fragmentation  of  the 
myeline,  but  very  apparent  preservation  of  the  axis-cylinder;  bt  globule  and  angular 
fragments,  myeline  variously  tinted;  a,  atrophied  portion  of  the  tube,  where  every 
trace  of  the  myeline  has  almost  entirely  disappeared;  ey,  axis-cylinder,  visible  and 
denuded  at  points.  B.  Nerve  tube  showing  in  its  continuity. various  segmental 
lesions,  especially  the  state  of  "pale  tumefaction"  and  granular  disintegration: 
m,  normal  nerve  tube;  t,  consecutive  interangular  segments  having  undergone 
cloudy  swelling  of  the  myeline;  m\  a  portion  of  the  segment,  near  the  nucleus  n, 
where  the  myeline  has  a  normal  appearance,  although  it  is  slightly  pale  red;  cy,  the 
axis-cylinder  is  easily  followed  through  these  cloudy  segments  rendered  moniliform 
by  hardening;  p, — at  this  point  an  entirely  different  change  begins — the  granular 
disintegration,  very  marked  at  p,  in  the  neighborhood  of  the  segmental  nucleus; 
n,  segmental  nucleus  not  at  all  proliferating ;  «,  sheath  of  Schwann  very  visible  at 
certain  points,  especially  at  a;  a,  point  where  the  segmental  atrophy  becomes 
evident;  e,  annular  constriction. 


STRUGGLE  OP  CELLS  OP  THE  ORGANISM  AGAINST  INVADING  MICROBES. 

Metschnikoff,6  in  discussing  the  struggle  of  the  cells  of  the 
organism  against  invading  microbes,  gives  the  name  of  "  phago- 
cytes "  to  the  cells  that  possess  the  property  of  absorbing  and 
digesting  microbes.  The  action  of  these  cells  is  not  confined  to 
the  absorption  of  dead  or  degenerated  tissue.  They  also  furnish  the 
organism  with  a  means  of  resisting  microbes  which  may  have 
penetrated  into  the  tissues.  Metschnikoff  made  his  researches  on 
transparent  animals,  such  as  the  daphnea,  which  are  found  invaded 
by  a  parasite  of  the  higher  animals.  The  spores  of  this  parasite 
penetrate  with  the  food  into  the  intestine,  from  which  they  escape 
into  the  cavity  of  the  body  of  the  daphnea.  As  soon  as  they  have 
so  done  a  struggle  commences  between  them  and  the  white  cor- 
puscles, which,  isolated  or  in  groups,  absorb  the  spore  and  destroy 
and  transform  it  into  shapeless  granules.  The  daphnea  is  thus 
saved.  But  sometimes  (about  one  time  in  five)  the  spores  escape 
the  white  corpuscles.  They  then  germinate  and  a  considerable 
number  of  conidia  invade  the  body  of  the  animal  and  kill  it.  But 
even  when  the  spore  has  germinated  the  struggle  does  not  cease ; 
for  the  white  corpuscles  continue  to  absorb  some  of  the  conidia, 
which,  however,  are  so  rapidly  developed  that  the  phagocytes  are 
powerless  to  overcome  them. 
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Metschnikoff  adds  that  in  the  higher  vertebrates  and  in  man 
there  is  also  a  struggle  between  the  microbes  and  the  cell  elements; 
but  the  phenomena  are  more  complicated  as  there  are  two  species 
of  phagocytes.  The  first,  leucocytes,  are  scattered  through  all  the 
tissues  and  concentrated  in  the  lymphatic  and  circulatory  glands. 
He  calls  them  "  microphagi ; "  and  he  gives  the  name  of  "  macro- 
phagi "  to  the  connective  tissue  corpuscles,  the  epithelial  cells  of 
the  pulmonary  ^lvcoli,  and  in  general  to  all  those  cells  that  are 
capable  of  absorbing  solid  bodies  and  are  provided  with  only  one 
large  nucleus.  They  arc  not  so  easily  colored  as  the  microphagi. 
But,  as  Metschnikoff  points  out,  there  are  cases  in  which  the 
organism  is  invaded  by  microbes  without  any  resistance  being 
made  by  the  phagocytes.  These  are  cases  in  which  the  animal  is 
in  a  diseased  condition,  as  in  the  cholera  of  fowls.  In  this  case 
death  is  generally  rapid.  The  same  micro-organism  inoculated  on 
the  guinea-pig  produces  only  local  infection,  and  the  animal 
generally  recovers.  In  this  case  the  mass  of  pus  cells  surrounding 
the  point  of  inoculation  is  found  to  contain  a  quantity  of  micro- 
phagi full  of  the  absorbed  bacteria  of  foul  cholera.  In  carbuncle 
the  microphagi  are  powerless  to  absorb  the  bacteridia.  The  case 
is  otherwise,  however,  when,  instead  of  a  strong  virus,  the 
attenuated  virus  obtained  by  the  method  of  MM.  Pasteur,  Cham- 
berlain and  Roux  is  employed.  When  the  virus  is  introduced 
beneath  the  skin  of  the  animal,  a  large  number  of  microphagi 
surround  the  bacilli  of  the  vaccine,  which  are  thus  destroyed  in  the 
interior  of  the  phagocytes.  The  same  thing  happens  after  a  second 
inoculation.  Metschnikoff  employed  in  his  experiments  a  watery 
solution  of  vesuvine,  which  does  not  color  living  bacteria,  but 
stains  dead  ones  brown.  In  this  way  he  saw  most  of  the  rod- 
shaped  organisms,  encased  in  the  protoplasm  of  the  microphagi, 
assume  a  brown  color;  whereas  the  cells  remained  colorless  and 
continued  to  live,  showing  amoeboid  movements.  After  remaining 
for  some  time  within  the  white  corpuscles,  the  bacteria  become 
difficult  to  see.  Experiments  made  with  frogs  kept  at  a  tempera- 
ture below  20°  C,  gave  similar  results.  On  the  day  following 
inoculation  large  numbers  of  bacteridia  were  to  be  seen  colored  by 
vesuvine;  and  on  the  following  day  all  the  bacilli  had  been 
absorbed  by  the  microphagi,  and  many  were  already  in  the  course 
of  destruction. 
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Dr.  Ecklund,  our  Corresponding  Editor,  states  that  Holmfeld, 
in  researches  made  upon  anthrax  in  the  rabbit,  the  mouse,  and  the 
rat,  demonstrated  that  this  theory  cannot  be  sustained  to  the  full 
extent  of  the  claims  of  Metschnikoff.  The  species  of  animals  above 
mentioned  were  chosen  for  the  experiment  because  of  the  relative 
difference  between  them  as  to  their  susceptibility  to  the  disease  in 
question ;  and  the  object  of  the  experiments  was  to  demonstrate  the 
different  local  and  general  influences  which  the  inoculation  into 
the  animals  of  different  susceptibility  produces. 

Hypodermic  injection  of  a  very  small  quantity  of  anthrax 
bacilli  into  rabbits  and  mice  (animals  which  are  very  susceptible  to 
this  disease)  produced  at  point  of  inoculation  an  extravasation  of 
plasma  into  the  wound.  On  microscopic  examination  of  this  fluid, 
a  considerable  quantity  of  anthrax  bacilli  were  found,  but  almost 
no  white  blood-corpuscles.  Here  and  there  the  author  has  met 
with  white  corpuscles  which  contained  bacilli, — Metschnikoff  to 
the  contrary. 

Adult  white  rats  are  not  susceptible  to  anthrax  and  possess 
immunity  against  this  disease;  but  the  following  phenomena  were 
met  with  after  subcutaneous  innoculation  of  a  small  quantity  of 
anthrax  bacilli.  24  hours  after  the  inoculation  there  was  in  the 
wound  a  pure  pus  containing  many  bacilli,  which  were  sometimes 
met  with  in  pus  cells,  but  in  most  cases  were  free  in  the  fluid.  48 
hours  after  the  inoculation  the  bacilli  were  distributed  through  the 
fluid  of  the  pus  without  being  devoured  by  the  corpuscles.  24 
hours  still  later  the  bacilli  were  generally  dead, — a  fact  which  is 
proved  by  the  negative  results  of  injections  of  the  pus  into  mice 
and  the  inoculations  of  Koch's  culture  material  (agar  and  gelatine). 
The  bacilli  were  really  killed  in  the  pus  without  previously  being 
devoured  by  the  corpuscles,  as  proved  by  the  following  experiment : 
Pus  from  the  point  of  inoculation  of  a  white  rat,  inoculated  24 
hours  previously  with  the  bacilli  of  anthrax,  was  drawn  up  into  a 
very  fine  glass  tube.  The  tube,  sealed  at  both  extremities,  was 
placed  in  a  thermostat  at  36°  C.  Every  12  hours  a  little  of  the 
pus  contained  in  the  tube  was  inoculated  into  agar  and  also  injected 
into  a  rat.  The  result  of  this  experiment  showed  that  the  bacilli 
were  dead  from  72  to  96  hours  after  the  inoculation. 

In  young  rats,  which  died  about  eight  days  after  inoculation 
with  anthrax,  the  suppuration  was  not  so  pronounced  as  in  adult 
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rats.  Nevertheless  many  pus  cells  were  found  in  the  fluid 
of  the  wound,  and  among  them  the  cells  frequently  contained 
bacilli.  In  rabbits  inoculated  with  non-virulent  cultures  of  anthrax 
(attenuated  after  the  method  of  Pasteur),  the  inoculation  caused 
suppuration,  as  in  the  adult  rats.  In  these  cases  the  majority  of* 
the  bacilli  were  entirely  free  in  the  pus.  A  very  few  were  also 
found  in  the  corpuscles. 

The  experiments  showed  that  the  theory  of  Metschnikoff  is 
not  entirely  in  accordance  with  the  facts.  Not  only  may  the  pus 
cells  of  the  animal  susceptible  to  the  disease  in  question  contain 
microbes  and  the  animal  die  of  the  disease  (rabbits,  mice,  young 
rats),  but  also  the  microbes  inoculated  into  animals  enjoying  an 
immunity  (adult  rats,  rabbits  inoculated  with  attenuated  anthrax 
virus)  may  not  always  be  devoured  by  the  pus  cells.  On  the 
contrary,  the  majority  die  in  the  fluid  of  the  pus  without  being 
devoured  by  the  pus  corpuscles. 

These  experiments  showed,  moreover,  that  the  suppuration  is 
of  great  importance  as  regards  immunity  of  animals  toward 
infectious  diseases,  and  that  it  ought  to  be  regarded  as  an 
advantageons  reaction  of  the  organism  against  the  invasion  of  the 
pathogenic  microbes, 

C.  Garr6,  of  Basle,  has  found  that  in  cultivation  there  is  a 
very  sharp  antagonism  amongst  some  micro-organisms,  probably 
through  their  excretions.  For  instance,  some  aerobes,  which 
spread  only  on  the  surface  of  gelatine,  in  a  short  time  so  alter 
the  nutritive  substratum  that  certain  other  micro-organisms  can 
not  exist  in  it  He  says  that  as  yet  this  fact  has  not  been 
considered. 

Various  observations  made  in  the  cultivation  of  cholera  and 
typhoid  bacilli  and  the  experiments  on  the  multiplication  of  the 
pathogenic  bacteria  have  shown  the  probability  of  antagonism 
between  the  pathogenic  species  and  the  sapprophitic.  To  elucidate 
this,  Garr6  adduced  the  following  facts :  A  non-liquefying  cultiva- 
tion was  planted  on  the  surface  of  meat  peptone  gelatine.  After 
complete  development  it  was  removed  with  a  sterilized  platinum 
spatula.  Other  micro-organisms  were  then  planted  on  the  remaining 
sterilized  medium.  A  comparison  of  the  retarded  growth  with 
another  cultivation  gives  the  degree  of  antagonism  between  the 
two  species. 
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With  liquefying  species,  the  nourishing  substratum  was 
filtered  through  porous  earth  and  gelatine  added  afterward.  In 
this  way  the  mutual  relations  of  a  number  of  pathogenic  and 
non-pathogenic  species  were  tested.  One  species  proved  to  be 
permanently  antagonistic,  namely:  Bacillus  fluorescein  putridus, 
described  by  Fliigge.  It  excretes  specific,  easily  diffusible  sub- 
stances, the  oxidation  products  of  which  tinge  the  gelatine  with  a 
greenish  color  and  hinder  the  development  of  the  one  set  of 
species,  whilst  it  has  no  effect  whatever  on  the  other  set.  If  such 
cultivations  were  removed  from  the  gelatine  in  the  manner 
described,  on  the  third  or  fourth  day,  and  tlrc  staphylococcus 
pyogenes  aureus  inoculated  on  this  "fluorescent  medium,"  no 
development  took  place ;  nor  did  the  typhoid  bacillus  or  pneumonia 
bacillus,  etc.,  develop.  The  Asiatic  cholera  bacillus  and  the 
bacillus  mycoides  developed  but  slowly;  but  the  bacillus  anthrasis 
and  the  common  hay  bacillus  had  a  luxuriant  growth.  It  appears 
therefore,  that  the  bacillus  fluorescens  putridus  is  a  pronounced 
enemy  to  the  pneumonia  and  typhoid  bacillus,  and  by  its  growth 
the  nutritive  substratum  is  protected  against  them.  The  reverse, 
nevertheless,  does  not  hold  good.  There  are,  however,  so-called 
symbiotic  bacteria  that  flourish  side  by  side,  and  some  which 
Garr6  terms  metabiotic  bacteria,  whose  existence  depends  on  the 
presence  of  others. 

Garr6  asserts  that  these  facts  are  not  confined  to  experiments 
in  test  tubes.  He  points  to  the  strife  between  sapprophites  and 
cholera  bacilli  in  ichor  and  canal  water, — the  cholera  bacilli 
succumbing.  Such  conditions  may  occur  in  the  intestines,  and 
may  in  some  cases  lead  to  the  erroneous  supposition  of  a  natural 
indisposition  to  cholera.  The  torpid  development  of  periostitis  of 
the  jaw,  when  the  staphylococcus  must  come  into  conflict  with 
other  species,  is  explained  by  Garre  on  the  supposition  of 
such  antagonism.  He  closes  with  the  following  points  as  regards 
immunity : — 

(1)  That  immunity  from  a  certain  disease  may  be  caused 
by  micro-organisms  of  like  species  (vaccination),  and  also  by 
entirely  different  species. 

(2)  Antagonism  quickly  produced  in  the  living  body  may 
favorably  affect  infectious  diseases  already  existing.  If  this  be 
true,  a  wide  and  fruitful  field  is  opened  to  bacterial  treatment. 
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After  a  series  of  experiments,  Pawlowski7  comes  to  the 
conclusion  that  the  cure  of  anthrax  hy  means  of  bacteria  is 
possible.  It  is  attainable  by  means  of  numerous  subcutaneous 
injections  of  different  micro-organisms  into  or  around  the  point  of 
entrance  of  the  anthrax  bacilli.  The  most  powerful  antagonist  of 
the  anthrax  bacilli  is  the  diplococcus  pneumoniae  fibrinosse  of 
Friedlander:  in  the  experiments  with  it,  all  of  the  eight  rabbits 
treated  recovered.  The  next  powerful  is  the  staphylococcus 
aureus:  all  four  of  the  rabbits  treated  by  subcutaneous  injections 
were  cured.  Local  anthrax  may  be  cure4  even  with  the  non- 
pathogenic micro-organisms ;  for  the  bacillus  prodigiosus  occupies 
the  tliird  place  of  importance  in  his  investigations.  A  single 
subcutaneous  injection  of  bacillus  prodigiosus  is  not  sufficient; 
but  a  second  one  causes  complete  recovery :  of  ten  rabbits,  eight 
recovered  from  the  anthrax  injection,  particularly  those  in  which 
subcutaneous  suppuration  at  the  point  of  injection  of  the  bacillus 
prodigiosus  was  observed.  Finally,  the  fourth  place  in  the  power 
to  cure  local  anthrax  is  occupied  by  streptococcus  erysipelatosus: 
of  seven  rabbits,  two  died. 

Regarding  the  cure  of  general  anthrax  through  intravenous 
injections,  the  author  obtained  favorable  results  only  by  an  injection 
of  the  anthrax  bacilli  and  the  diplococci  of  pneumonia  together. 
In  this  case,  of  seven  rabbits  two  recovered,  three  died  of  embolism, 
and  two  of  anthrax.  Finally,  by  injection  of  anthrax  bacilli  and 
afterward  diplococci,  not  a  single  one  of  the  five  rabbits  recovered; 
but  the  struggle  of  the  organism  with  the  anthrax  bacilli  was 
lengthened  out  much  longer  than  in  the  case  of  simple  injections 
of  anthrax  bacillus.  Two  rabbits  out  of  the  five  experimented 
upon  did  not  die  between  thirty-six  and  forty  hours,  but  only  after 
seven  and  fourteen  days  respectively.  Injection  of  staphylococcus 
aureus  into  the  blood  did  not  save  the  animals  from  anthrax.  By 
the  injection  of  the  cocci  of  erysipelas  and  bacillus  prodigiosus  into 
the  blood,  the  struggle  with  the  anthrax  bacilli  was  prolonged;  but 
the  animals  finally  died.  Many  animals  succumbed  after  the 
injection  of  the  erysipelas  cocci  in  from  three  to  five  days,  and  of 
bacillus  prodigiosus  in  from  four  to  seven  days. 

Von  Emerich  and  Mattei8  believe  that  we  are  now  in  a 
position  to  treat  anthrax  even  more  successfully  than  the  results 
communicated  indicate.     In  the  struggle  in  the  organism  between 
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the  anthrax  bacilli  and  the  erysipelas  cocci,  as  in  every  struggle, 
the  number  of  the  combatants  plays  a  very  important  rdle. 
Pawlowsky  in  his  experiments  according  to  these  authors,  entirely 
left  out  of  consideration  the  numbers  of  the  micro-organisms,  and 
by  this  circumstance  alone  is  the  fact  to  be  explained  that  he  was 
less  fortunate  in  the  cure  of  anthrax  than  they ;  and  that  he,  for 
example,  obtained  more  favorable  results  with  pneumonococci  than 
with  injections  of  erysipelas  cocci. 

Some  experiments  were  undertaken  for  the  settlement  of  the 
question  as  to  whether  or  not  the  blood  of  the  animals  previously 
inoculated  with  erysipelas  cocci  is  capable,  outside  of  the  animal 
body,  of  destroying  anthrax  bacilli.  Specimens  of  blood,  2  to  5  cc. 
in  quantity,  were  under  all  precautions  removed  from  animals 
previously  injected  with  erysipelas  cocci  and  were  inoculated  with 
anthrax  bacilli  and  kept  at  a  temperature  of  36°  C.  in  thermostat, 
and  were  daily  examined  with  a  microscope.  In  them  were  to  be 
seen  very  many  bacilli  in  a  state  of  degeneration,  and  many  very 
long  filaments  showing  a  finely  granular  metamorphosis,— changes 
which  are  never  seen  in  anthrax  bacilli  when  added  to  normal 
blood.  This  deleterious  action  of  the  blood  of  r^obits  previously 
inoculated  with  erysipelas  was,  however,  so  limited  that  it  was 
insufficient  to  cause  the  destruction  of  all  of  the  anthrax  bacilli  in 
any  of  these  specimens. 

The  results  of  the  experiments  of  the  authors  are  as 
follow : — 

Whilst  simple  anthrax  infection,  with  an  extremely  small 
amount  of  anthrax  cultures,  secures  the  death  of  the  animal  by 
anthrax  in  a  few  days,  yet  the  previous  injection  of  erysipelas — that 
is  to  say,  previous  presence  of  erysipelas  cocci  in  the  connective 
tissue  of  the  body — prevents  not  only  death  by  anthrax,  but  also 
development  of  any  appearance  of  disease.  Neither  the  oedema  at 
the  point  of  injection  so  frequently  seen  in  the  anthrax  rabbits, 
nor  the  swelling  or  other  changes  of  the  spleen  take  place. 
Whether  or  not  a  few  or  many  million  anthrax  bacilli  are  injected 
subcutaneously  into  animals  previously  inoculated  with  erysipelas 
cocci,  all  of  these  anthrax  bacilli  are  destroyed  within  seventeen 
hours. 

The  penetration  of  the  anthrax  bacilli  into  the  lymph  and 
blood-vessels  and  into  the  organs  does  not  take  place.     The  bacilli 
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are  killed  at  the  point  of  injection  into  the  subcutaneous  tissue. 
In  a  communication  concerning  immunity  and  phagocytosis, 
Christmas-Dircknick-Holmfeld6  demonstrated  that  in  subcutaneous 
injection  of  anthrax  bacilli  under  the  skin  of  animals  made 
immune  by  previous  inoculation,  the  anthrax  bacilli  are  destroyed 
at  the  point  of  injection.  Therefore  the  disease  remains  localized 
and  limited  to  this  point. 

Whilst  Holmfeld  believes  that  the  anthrax  bacilli  are  killed 
by  means  of  the  formation  of  pus  at  the  point  of  injection,  and 
that  the  suppuration  comes  to  play  the  chief  role  in  the  infectious 
diseases  of  the  different  animals  showing  variable  susceptibility, 
we  must  object  that  generally  in  injection  of  anthrax  bacilli  after 
previous  inoculation  of  erysipelas  not  a  trace  of  suppuration  at 
the  point  of  injection  is  to  be  observed.  The  same  is  the  case 
in  rabbits  protected  against  hog  cholera  (schweinerrothlauf )  when 
one  injects  into  them  a  large  number  of  virulent  bacteria.  In  this 
case  the  destruction  of  bacilli  in  the  subcutaneous  tissue  at  the 
point  of  injection  is  even  more  rapid  (four  to  five  hours),  but  at 
the  same  time  without  suppuration.  Result  of  the  experiments 
will  soon  be  published. 

How  are  the  bacilli  killed  in  the  subcutaneous  connective 
tissue  in  so  short  a  time  ? 

We  are  of  opinion  that  the  phagocytes  play  no  rdle  here ; 
that  they  rather  swallow  the  already  dead  bacilli  and  remove 
them  from  the  body.  The  destruction  of  the  anthrax  bacilli  by 
previous  inoculation  of  erysipelas  doubtless  takes  place  through 
a  chemical  poison  for  bacteria  which  is  produced  by  the  cells 
of  the  body.  That  it  is  not  by  the  material  produced  by  the 
bacteria  that  they  are  killed  in  the  body,  is  proved  by  the  rapid 
destruction  of  the  hog  cholera  bacilli  in  the  body  of  animals  which 
have  been  made  immune.  The  destructive  process  of  the  bacilli 
begins  at  once  after  the  latter  are  introduced  into  the  body,  and 
terminates  in  from  four  to  five  hours. 

It  is  manifest  that  the  substance  which  kills  the  bacteria  is 
produced  by  the  cells  of  the  body  of  immune  animals ;  and  it  is 
probably  always  present  in  the  body  of  these  animals.  Very 
improbable  is  the  conjecture  that  the  formation  of  this  substance 
takes  place  through  the  action  of  the  bacilli  injected  into  the  body 
of  the  immune  animal. 
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The  irritation  of  the  first  injection  of  hog  cholera  bacilli 
causes  permanent  alteration  in  the  function  of  the  cells  of  the  body. 
In  the  organism  of  non-immune  animals,  an  unusual  irritation  of 
the  hog  cholera  bacilli  upon  the  cells  of  the  body  occasions  the 
production  of  alkaloids,  poisonous  to  the  cells  of  the  body,  but 
harmless  to  the  bacteria.  The  cells  of  the  body  of  immune  animals, 
through  modifications  which  the  first  infection  left  behind,  upon 
the  same  irritation  produce  alkaloids,  non-poisonous  to  themselves, 
but  poisonous  to  the  bacteria. 

In  this  direction  we  must  advance  to  attain  the  means  of  cure 
of  these  infectious  diseases. 

ANTHRAX. 

Dr.  L.  C.  Woodbridge2  recently  communicated  to  the  Royal 
Society  a  method  by  which  he  had  been  enabled  to  protect  rabbits 
from  anthrax, — which  is  of  considerable  interest  in  connection  with 
the  general  question  of  the  nature  of  protection  in  this  and  other 
diseases  depending  on  micro-organisms.  The  method  consists  in 
cultivating  the  anthrax  bacillus  in  an  alkaline  solution  of  a  peculiar 
proteid  body  which  can  be  obtained  from  the  testis  and  thymus 
gland.  The  growth  is  not  abundant;  and  after  two  days,  at  37°  C, 
the  bacteria  are  removed  from  the  culture  fluid  by  filtration.  If 
a  small  quantity  of  this  fluid  be  injected  into  the  circulation  of  a 
a  rabbit,  the  animal  can  then  withstand  the  inoculation  of 
extremely  virulent  anthrax  blood.  The  bacillus  itself  grown  in 
this  culture  field  has  no  protective  influence.  It  either  kills  or  has 
no  effect 

The  result  is  extremely  curious;  for  hitherto  protection 
against  zymotic  diseases  has  been  effected  by  the  communication 
to  the  animal  of  a  modified  form  of  the  disease  against  which 
protection  is  sought.  In  Dr.  Woodbridge's  experiments  protection 
must  be  produced  by  some  chemical  body,  the  product  of  the 
activity  of  the  bacillus.  The  observation  belongs  to  a  new  order 
of  facts,  and  appears  to  fall  in  with  Pasteur's  theory  as  to  the 
method  in  which  immunity  to  hydrophobia  is  produced  by 
inoculation  of  the  spinal  cord  of  rabbits.  Both  find  some  support 
in  Prof.  Cash's  experiments  with  perchloride  of  mercury,  in  which 
it  was  shown  that  after  animals  had  taken  a  sufficient  quantity  they 
were  no  longer  liable  to  anthrax. 
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LIQUEFACTION  OF  GELATINE  BY  BACTERIA. 

One  character  common  to  numerous  micro-organisms,  and 
which  Koch  was  prompt  to  seize  upon  as  valuable  in  defining 
specific  characters,  is  the  power  of  liquefying  gelatine. 

So  far  as  Sternberg8  is  aware,  no  satisfactory  explanation  of 
the  cause  of  the  liquefaction  has  been  given.  Yet  it  is  evident  that 
it  is  connected  with  the  growth  of  the  liquefying  organism. 

During  recent  experiments  upon  the  thermal  death-point  of 
pathogenic  organisms,  the  author  ascertained  that  this  liquefaction 
is  due  to  a  soluble  chemical  product  which  is  formed  during  the 
active  growth  of  the  liquefying  organism,  and  that  an  apparently 
small  amount  of  this  substance  will  liquefy  gelatine,  independently 
of  the  living  organism. 

PATHOGENIC  ORGANISMS  IN   SPUTA. 

Biondi11  took  sputa  from  fifty  persons,  some  in  health,  others 
ill,  and  injected  it  into  animals.  When  pathogenic  results  followed, 
the  tissues  were  searched  for  micro-organisms.  These  were  cultivated 
and  isolated.  He  found  five  different  kinds.  Of  these,  the 
bacillus  8alivariu8  septicw  was  found  in  20  per  cent  of  the  sputa 
examined,  and  it  was  found  most  abundant  in  the  sputa  secreted 
before  midday.  Dogs  and  mice  into  which  0.5  to  1  cc.  of  sputum 
was  injected,  died  in  the  course  of  24  to  72  hours.  Before  death 
there  was  usually  fever,  sometimes  ako  continuous  coma.  In  some 
cases  death  did  not  take  place  till  after  the  lapse  of  30  days,  the 
animals  gradually  emaciating,  and  the  hair  falling  out,  etc.  After 
death  oedema  and  haemorrhage  were  found  about  the  point  of 
infection  as  well  as  in  the  parenchymatous  organs  and  serous 
cavities.  The  spleen  was  swollen  and  the  micro-organisms  were 
found  in  the  blood. 

Biondi  investigated  the  biology  of  these  bacilli.  They  are 
short,  elliptical  rods,  somewhat  pointed  at  the  ends.  He  found  that 
if  the  infected  blood  was  used  as  a  means  of  inoculating  from  the 
animal,  it  was  strongly  pathogenic.  On  the  contrary,  if  the  bacilli 
grown  on  artificial  culture  media  were  used,  the  pathogenic  power 
diminished  with  the  aid  of  the  culture.  It  was  also  found  that  if 
the  bacilli  grown  in  artificial  media  were  used  as  a  vaccine  material, 
animals  were  protected  from  the  more  paetoyline  material. 
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Another  form — the  coccus  salivarius  septicus — was  found  in 
the  sputa  of  a  patient  who  had  puerperal  septicaemia.  Mice, 
guinea-pigs  and  dogs  inoculated  with  it  died  in  from  four  to  six 
days.  The  blood  contained  the  cocci  isolated  or  in  small  groups. 
In  the  tissues  they  were  found  constantly  in  thick,  nest-like 
collections.  They  did  not  cause  purulent  inflammation.  They 
grew  rapidly  on  agar-agar,  gelatine,  blood-serum  and  bouillon, 
but  did  not  render  them  fluid.  On  potatoes  and  milk  they  grew 
poorly,  and  developed  best  at  the  temperature  of  the  blood.  They 
al<o  developed  at  a  temperature  of  8°  to  20°  C. 

The  third  form — the  micrococcus  tetragones — was  found  three 
times.  Animals  infected  with  it  died  in  from  four  to  eight  days. 
The  most  pronounced  symptoms  were  great  weakness  and  feeble- 
ioss.  These  cocci  were  found  unusually  numerous  in  the  blood 
aid  secretions,  but  most  so  in  the  lungs.  They  grow  on  all  the 
usual  culture  media  and  at  the  usual  temperatures.  They  are 
pathogenic  to  mice  and  to  guinea-pigs,  but  not  to  dogs  nor  rabbits. 
The  pathogenic  activity  of  the  cultures  was  not  in  any  degree 
;  IFected  by  their  age. 

The  fourth  form — the  streptococcus  septchpyaemicus — was  found 
three  times  in  sputa  of  persons  who  were  ill  (angina  phlegmonosa 
laryngitis,  erysipelas).  The  sputa  were  pathogenic;  not  constantly, 
however,  in  guinea-pigs,  mice  and  dogs.  The  dogs  died  usually  of 
chronic  septicaemia;  and  the  guinea-pigs  and  mice  died  with  a 
collection  of  pus  found  at  the  point  of  infection,  which  had  a 
tendency  to  spread  through  the  subcutaneous  tissues  and  muscles. 
This  coccus  grows  on  agar-agar,  bouillon  and  potato.  It  appears 
to  be  identical  with  the  coccus  of  erysipelas  and  of  phlegmonous 
and  puerperal  sepsis. 

The  fifth  form — the  staphylococcus  salivarius  pyogenes — was 
found  in  an  abscess  produced  by  injecting  beneath  the  skin  of  an 
animal  sputa  from  a  patient  suffering  from  scarlatina  anginosa. 
Besides  this,  abscesses  often  develop  at  the  point  of  injection  which 
contain  staphylococci  identical  with  the  aureus  and  albus.  The 
S.  salivarius  pyogenes  differs  from  these  in  that  it  renders  culture 
media  fluid  more  easily.  On  agar-agar  the  culture  appears  whitish 
gold  yellow,  the  aureus  being  deep  red  and  the  albus  snow  white. 
On  gelatine  it  frequently  forms  a  membrane,  which  is  not  the  case 
with  others.     It  is  very  resistant  to  high  and  low  temperatures. 
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THE  INJECTION   OF   BACTERIA   INTO  THE  VEINS. 

Professor  von  Foder,4  of  Buda-Pesth,  has  shown  that  the  power 
of  the  blood  to  destroy  bacteria  is  not  diminished  by  a  moderate 
degree  of  anaemia;  but  is  lessened  by  dilution  of  the  blood  with 
water  so  far  that  the  bacteria  are  destroyed  more  slowly  and  with 
greater  difficulty.  Pathogenic  bacteria  disappeared  rapidly  from 
the  blood, — in  which  typhoid  bacilli  are  no  longer  demonstrable  a 
few  hours  after  injection.  In  some  cases  the  animals  are  affected 
nevertheless  by  the  injected  material  and  die  with  symptoms 
identical  with  those  of  typhoid.  Anthrax  bacilli  injected  in  large 
quantities  disappeared  in  four  hours ;  but  within  twenty  to  twenty- 
four  hours  they  again  appeared  in  the  blood  and  the  animal  died. 
During  the  period,  however,  in  which  the  blood  is  apparently  free 
from  the  bacilli,  they  are  constantly  present  in  the  internal  organs 
(spleen,  liver,  kidneys).  Thus  it  is  evident  that  a  pathological 
development  of  anthrax  does  not  take  place  in  the  blood,  but  in 
the  internal  organs.  Anthrax  is  not  a  blood  disease;  but  the 
blood  is  rather  the  protector  of  the  organism  against  the  pathogenic 
bacteria.  A  very  small  quantity  of  anthrax  material  is  not  lethal : 
the  rapidity  with  which  this  disease  is  fatal  is  in  direct  proportion 
to  the  quantity  of  injected  material. 

According  to  Foder,  the  bacilli  injected  into  the  blood  are 
destroyed  by  it.  Some,  however,  reach  the  organs  and  there 
develop.  When  the  bacilli  are  found  in  the  blood,  the  animal  is 
then  practically  at  the  point  of  death.     Its  doom  is  sealed. 
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retro-peritoneal  tnmora  of ,n.     76 

stab  wound*  of „. U.    312 

■urgery  of. ...»■      68 

medico  -legal      consideration* 
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Abdominal  aorta,  etc..  diseases  and 

injuries  of. ii-    252 

wounds. «•    303 

cavity,      exploration       through 

colon  of  the- •»•     72 

line  of  incision  in ii-      69 

sepsis  following,  and  means  of 

remoral .. "•      72 

seetion  and  craniotomy,  compar- 
ative results  of. iv.    21S 

details  of  operation - iv.    215 

Abortion,  ethics  of  induced .v.    151 

etiology  of iv.    174 

from   use   ef   potassic    perman- 

ganate iv.    1**> 

incomplete iv.    182 

influence  of  paternal  saturnism 

in !!Z.-....~ «v.    178 

in  fourth  or  sixth  month ;  presen- 
tation other  than  of   head    a 

cause  of...... iv.    180 

removal  of  uterine  polypus  fol- 

lowed  by |v.    179 

treatment  ot..... iv.    181 

Abracbia,  partial. - ~ v.    440 

Abraobitts v.    440 

_  _rebral. ~j.  40 

cervical ii-  326 

of  the  liver. }-  326 

pathology  and  diagnosis  of  ..J.  326 

of  lung .. ill-  381 

subperitoneal,  iliac,    psoas    and 

tubercular!.\".!".i!!!"-'ir."J.'."!!"."!ail    320 
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ABORTION. 

Ana/at.  gr.  xviil.  t.d..  pot. 
tod.,  viburnum  prun..  tr. 
fnt.  and  pot.  ehlor.,  iv.  182; 
intrant,  galvan.,  hot  water 
douohclcoimtfonage  of  ater., 
iv.  184. 


Abscess,  Cervical. 

iodo/'orm  and  ether  inject., 
elevation,  hot  application!, 
opium,  mlinrs,  incision. 
hytlroam  ttertwMe.  fotrttrir 
arut  or  bismuth;  pressure, 
antiseptic  game.  ii.  326. 

Colo. 
lodof.  in  ffly.  air.,    10  per 
cent,  inject  and  clognre  with 
iod.  coilod.,  iv.  475. 

Subperitoneal. 
Iliac.  Psoas,  and  Pelvic 
—Antiseptic      surgery,     ii. 


Tubercular. 
Antiseptio  surgery,  injections 
of  ethereal  not.  uidoform  after 
aspiration,  ii.  321 ;  arid  lima 
phoxphate  solutions,  ii.  323; 
tiiver  nitrate,  ii.  324. 


Acclimation 


Acclimatisation 

rules  to  be  observed  In... 


Accessory  nerve  nidus v.  277 

Accommodation  impaired  from  paro- 

Utis „ Hi.  107 

paralysis  of  during  lactation... iii.  136 

Acetphenetidine. J*.  j}7 

physical  properties jv.  617 

physiological  action iv.  617 

teste  for.. — iv.  617 


Ague  Care. 

Injections  of  quinine,  borax 
dissolved  in  the  mouth,  i.  421. 


Albuminuria. 

Chloral,  iv.  462;  corn  silk, 
fl.  est.  5I.-5U-  iv.458:  eria- 
eron  oil,  5  drops  q.  4  h. .  iv.  461; 
cole,  hippurate.  iv.  467:  Ayw»- 
cine  hydrodate.gt.  1-100  hyp., 
iv.  471 ;  atmphanth tu  htxp., 
tr.  (1.20)  4-8,  iv.  504;  nitro- 
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Ribell.  Ferron.  Pichon,  Volkmann, 
Savre  and  Owen.  Demars  and  Vernouil, 
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Arhromatosis,  syphilitic ii.    388 


Actio  rosacea  in  chronic  rhinitis.. iii. 
vulgaris  in  chronic  rhinitis.. ..iii. 


TUERAPEU8IS. 


Aconite,  arouitine... 
Acute  anaemia 


Actinomyces    bnvis  et    hominis,  de- 
tection of. v. 


Actinomycosis,  primary,  of  brain... i. 


Addison**  disease 

morbid  uimtomy .... 
without  bronzing... 


Adenoid  vegetations M iii. 

Advancement-needle,  Prince's. iii. 

Africa,  medical  demography  of. v. 

Agenesis,  cerebral i. 

Ague  cake i. 

Aiken  (S.C.),  climate  of. v. 

Air  for  heating  purposes,  best  source 
of. v. 

gravitation  of  germs  in. ..v. 

in  the  holds  of  Russian  men-of- 
war,  character  of. v. 

influence  in  the  causation  of  dis- 
ease of. v. 

influence  on  animal  life  of. v. 

of  hospitals,  purification  of. v. 

passages,  foreign  bodies iii. 

transmission  of  infectious  dis- 
ease by  expired v. 

Aix-en-8avoie,  physiological  action  of 
baths  of. v. 
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376 

71 

474 
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477 

278 
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192 
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421 
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Aix-les-Bains,  baths  of. 

Albuminometer,  Esbach's.. 


..i. 


Albuminuria  after  muse,  exer i. 

dietetic i. 

in  infancy  and  childhood iv. 

paroxysmal i. 

physiological i. 

simple  persistent i. 

Albuquerque  as  a  health  resort... 


.v. 

Alcohol iv. 

effects  on  digestion  M iv. 

physiological  action iv. 

Alcoholism.    (See  Inebriety. ) 

Alexia i. 

Algeria,  ethnography  of. v. 

Algiers,  a  w  inter  resort  for  phthisis,  v. 

Alimentary  canal,   movements    and 
innervation  of. v. 

Alimentation iv. 

by  beef  tablets ' iv. 

by  fat* iv. 

by  splenic  pulp iv. 

by  inhal.  of  beef  blood iv. 

hygienic  study  of. v. 

rectal iv. 

Alopecia. ii. 

Alpine,  climate  and  pulmonary  dis- 


Alum,  carmine  stain r. 

Aluminium  base,  the iii. 

Alveloz iv. 

Amaurosis,  hysterical iii. 

temporary,  during  pubescence.iii. 


5 
181 
S3 

336 

420 
420 
420 
420 
421 
229 
423 

369 

22 

371 

497 

244 

135 
150 


ALBUM  IN  CHI  a  (con/iitiwW). 

t/fycrrinr,  1  per  cent,  sol.,  iv. 
IS7 :  Turkish  baths  (without 
cold  douche),  iv.  513. 


Alcoholism. 

Jiitro-glytvrinr,  ml..  I  perct., 
gtt.  i.  q.  2  h.,  iv.  488 :  *tryrh.. 
gr.  1-100-1-15  hypod.  d.i.d. 
iv.  505;  Turkish  baths,  iv. 
514. 


Alopecia  Areata. 
Direct  spark,  t.  91. 


Amblyopia,  Alcohol  and  To- 
bacco. 
A  my  I  nitrite  inhal.,  Hi.  124; 
pot.  iod.,  carbon  binulphide, 
MtrurJi.  and  pot.  iod.  int.,  ill. 


AMENORRHaCA. 

Manganate  binoxvi.  gr.  1-2 
t.d„  iv.  60;  guaiae  pulv.  gr. 
x.  in  milk.  iv.  61 ;  santonin?, 
qnininr,  dilate  cervix  ut., 
Atem-pess..iv.  62 ;  vapor  bath, 
iv.  515;  ijwiiac.,  10  gr.  in 
milk  every  morn.,  iv.  466; 
hydrary.  tod.  rubr.,  iv.  467 ; 
indigo  art.,  6  gr.  ind.,  iv. 
473;  oxalic  acid,  iv.  489. 


AMPUTATIONS. 

Antiseptic  precautions,  hot 
water  as  hemostatic,  steel  pin 
under  main  artery,  II.  272. 


Anamite  Ulcer. 
Tonie  and  i 
of  dressing,  ii.  506. 


Anamia. 

Beef  tablets,  iv.  420;  inhala- 
tions of  blood,  iv.  420;  splenie 
pulp,  kcflr.iv.  421;  morrhuol. 
3-4  eapsul.  t.d.,  /erri  loci. 
and  ammonia  at.  hypod., 
{%  per  cent,  to  \%  per  cent, 
solution),  iv.  463. 


Akjcmia  akd  Chlorosis. 

Stitphur,  diet.  i.  409;  hygienic 
measures,  combination  of  lax- 
atives with  iron,  short  baths, 
small  doses  of  iron,  hydro-  > 
pathy,    electricity,    hepatic  1 
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Accommodation  Impaired  prom  Parotitis— 
Baas,  iii.  107. 
Paralysis  op  During   Lactatiok— Col- 
lins, iii.  136. 

Acetfhenetidixe  — Hinsberg  and  Kast,  iv. 
417 :  Kobler,  Bamberger,  Kovacs,  Iv.  418; 
Uirsehberg  and  Kast,  iv.  517. 

AcnROMATosis,  Syphilitic—  Poelohen,  ii.  368. 

Aconite,  Awnitine  —  Waitsfelder,  iv.  418; 
Dumas,  iv.  419. 

Actinomyces  Bo  vis  et  Hominis,  Detection 
op— A.  Baranski,  v.  376. 

Actinomycosis,  Primary  op  Brain  — Bol- 
linger, i.  71. 

Addison's  Disease— Belsieft*.  I.  474;  Golden- 
baum,  Cuttmann,  Rausehenbach,  Bar- 
ron, Dandies,  Conrteen.  I.  475;  Owen. 
Davidson,  Sainsbury,  Lamb,  Wilkes, 
Uaden,  i.  476;  Davidson.  Toupet,  Lamb, 
May,  i.  477. 

Adenoid  Vegetations  —  Major,  Hartmann, 
Lowenberg,  von  Kostenecki,  Sajous,  iit 
278. 

Aprica,  Medica  l  Demography  or— O.  Smith, 
Briggs,Yandell.  Klnloch.  Tiffany,  Crcon- 
enberghs,  v.  192;  Mattel,  Lamprey,  v. 
193. 

Agenesis,  Cerebral— Sachs,  i.  69. 

Ague  Care— Fasio,  V.  Richards.  1.  421. 

Aiken  (8.  C)  and  Thomasville  (Ga),  Cli- 
mate op— Geddinga,  v.  26. 

Air  for  Beating  Purposes.  Best  Source 
of— D.  F.  Lincoln,  v.  222. 
Gravitation  or  Germs  in  Still— Frank- 
land,  Hesse,  v.  222. 
Influence  in  the  Causation  or  Dis- 
ease—Russell,  v.  223;  Henderson.  B. 
Sanderson,  CarneHy,  Haldane,  Anderson, 
v.  224.  „       - 

in  the  Holds  or  Russian  Men -or- war. 

Character  or— Dobrotvorski,  e\  224. 
or   Hospitals,  Purification   or  — Wil- 
liams, v.  223. 
Transmission  or  Infectious  Disease  by 
Expired— Cadeac  and  Malet,  v.  222. 

Aix-en-Savoie,  Physiological  Action  of 
Baths  of— Monard,'v.  36. 

Aix-les-Bains,  Baths  op— Blanc,  v.  44. 

Albuminuria.  Physiological  —  Stewart,  i. 
485;  Semmola.  i.  487;  Stewart,  Klem- 
perer,  Teissier.  Sterling,  i.  488. 

Albuquerque  as  a  Health  Resort— Cum- 
mins, v.  26. 

Alcohol— Flint,  Demme.  Hallowell.  Cleland, 
Andrews.  Main,  iv.  419;  Foster,  Hare, 
Demme,  Flint,  iv.  420. 
Physiological  Action  of— Glusinski.  iv. 
517;  BodlKnder,  Foster,  iv.  618. 

Algeria,  Ethnography  of— Le  Roy  Bean- 
lieu,  v.  181. 

Algiers,  a  Winter  Resort  for  Phthisis— 
Savlll,  v.  33. 

Alimentation  bt  Beef  Tablets—  Rachardey 
Iv.  420. 
by  Fats— Senator,  iv.  420. 
by  Inhalations  of  Blood— Eecorileada, 

420;  Jubini,  iv.  421. 
by  Splenic  Pulp— Predasxl,  iv.  421. 
Rectal—  Ewald.  iv.  423. 

Alopecia— Behrend.  il.  369. 

Alpine  Climate  and  Pulmonary  Disease— 
A.  T.  Wise,  v.  22. 

Alum,  Carmine  Stain— Krysinski,  v.  371. 

Alvrloz— Barnsfather,  iv.  424. 

Amaurosis  during  Pubescence  —  Magnus, 
iii.  135. 
Hysterical— Solas,  iii.  150. 

Amblyopia,  Alcohol  and  Tobacco— Uthoff. 
iii.  123;  Poetschke,  Chieolm,  Bendell, 
Schweinitx,  Powers,  KeUleahip,  Browne, 
Griffith,  iii.  124;  Frost,  Jeason,  Morton, 
Sachs,  iii.  125. 
Carbon    Bisulphide— Larigerie,    Little. 

iii.  126. 
Galvano-Cactery—  Zien,  Berger,  iii.  255. 
Hysterical— Peck.  iii.  150. 
Quinine— Browne.    Roosa,   Peschel.   Mel- 
linger,   Kettleship,    Ulrien,   Cheatham. 
iii.125. 

Arelus— Curran,  v.  440. 

Amenorrhea. 

Etiology  of—  Rouvier,  iv.  58;  J.  Stirton. 

Treatment  of-W.  P.  Ellis.  H.  I.  BoMts, 
iv.  60;  B.  Marshall,  T.  A.  Ashby.  Bar- 
ker, Macphail,  Upshur,  J.  Sawyer,  W. 
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eblyopia,   OMUed    by  cautery.. .Iii.  255 

afoobol  Md  tobacco. iii.  123 

oarbou  bisulphide iii.  126 

from  tea-tasting ill.  126 

hysterical iii.  150 

quinine. iii.  12ft 

toxic..... iii.  123 


THERAPEU8IS. 


Amenorrhosa,  definition  of. It. 

etiology  of. iv. 

tof. iv. 


springs     end 
-. v. 


American     mineral 


Ametropia  in  school-children.. 


Amputations,  excisions   end  plnetie 
surgery,  diseases  of  bonee  end 

joints ii.  272 

of  ankle .. ii.  274 

of  foot. ii.  275 

special. ~ ii.  273 

Amyl  hydrate It.  421 

i i.  AW 


Anemia  and  ehlorosTs. .. i.  407 

pathogenesis  of. i.  407 

symptoms  of. i.  «•< 

treatment  of. i.  4U9 

Aaastbesia,  administration  of  anes- 
thetics.  - H.  517 

complete- ii.  519 

during  sleep- - ii.  520 

evidences  of ii.  519 

local.. ii.  526 

preparation  of  patient. ii.  517 

sequel*  ot ii.  522 


Arakia  ard  Chlorosis  (con- 
tlnued). 
stimulants,  local  uterine 
treatment,  sea  baths,  juwyui- 
brvmuie  o/  irtm  in  iv-v  gr. 
doses,  in  dragees :  K>  emul*. 
tunyg.  a  mar.  3x,  pulpa 
apleninr  Sir,  tut*,  vini  gnl- 
/trt  iij,  to  be  given  in  the  24 
hours,  i.  410 :  transfusion  of 
blood,  i.  410;  intravenous 
and  Interstitial  injections,  i. 
410. 


AUTHORS  QUOTED. 


Inhalers,  11.  518; 
of  administration. 
Liel's  instrmt.  case. 


Local. 
Coming  It.   453; 
iv.459. 


methods 
H.  517; 
ii.523. 


ii.  611 

om   A.   C.  E.  mix- 
ture  il.  526 

and  heart  disease ii.  521 

bromide  of  ethyl ii.  513 

carbonic  acid ii.  612 

chloroform  in  midwifery  - ii.  521 

choice  of. ij.  515 

cocaine. ii.  229 

apomorphia,  substitute  for....ii.  527 

death  from ii.  523 

dental Hi.  494 

ether-drinking ii.  512 

hypnotism ii.  512 

methyl-chloroform Ii.  513 

methylene  biohlor ii.  512 

methylie  ether. ii.  513 

new ii.  512 

nitrous  ox(de~. il.  511 

nitrous  oxide  end  oxygen ii.  512 

puncture  of  heart  in  chloroform 

narcosis— ..ii.  523 

statistics  of  mortality ii.  524 

use  of  atropine   and   morphine 

with ii.  521 

Anamite  ulcer. „ ii.  504 

Anatomy,  general v.  285 

of  nervous  system  in  newborn..iv.  295 


Anchylosis  of  knee,  bony,  associated 
with  muscular  atrophy ii. 


Aroina  Pectoris. 

Amyl  nit.,morph.,  Huchard's 
treat.,  iodule*.  counter-lrrit. 
with  *otl.  mtlir.  and  morph. 
or  atrop.   hvpodenn.,    nnti- 

Ee,  mid",  utflidf,  nitro- 
contine,  with  (urtjgrn 
„  i.  213. 


Arecrijm. 

Pfft.  or  nod,  iodide*,  hromulea 
with  vxluir*,  galvano-pnnct., 
Barwell's  treat.,  iodviee  with 
ergot,  artmite.  digital,  and 
bromides,  1.  223. 


Olcteal  and  Sciatic. 
Laparotomy  and  ligation, 
ii.  253;  antipyrine,  1.0  gm. 
eh.,  ad.  3-6  do*.,  iv.  440; 
methylnl  and  amyl  nitrite, 
inh.,  iv.  483:  nitnxilycer- 
inr,  1  per  cent.  sol.  gtt. 
1-2,  iv.  487 :  pyruline,  gtt.  3-5 
dose.  gtt.  6-10  daily,  iv.  495; 
etnr  ryan.,  gr.  1-10-1-8  ind., 
iv.  516. 


Anthrax. 

Hot-air  bath  inject.,  iodine 
$oL.  and  rrirfeo/.  arid  *<>!.;  i 
painting  with  *e*qui-chhiritU  I 
trvn  nol. :  merrury  rhUtride  | 
dusted  over;  quinine  inter., 
turpentine  and  quinine  paste,  , 
excision  and  antisept.,  ii.  329.  i 
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Whitehead,  iv.  61 ;  A.  R.  Reynolds.  J. 
Braitbwaite,  J.  F. Thome,  Carstens,  G. 
H.  Reed,  iv.  02. 
Ametropia   i.v    School-Children— Pfliiger, 
Widmark,    iii.     162;    Tiffany,    AdTer, 
Becker,  Adamjuk,  Cameron,  Ualesowski. 
Ui.  163. 
Amputations— Dennis,  Koenig,  Varick,  Mus- 
croft,  Magill,  ii.  272;  Thompson,  Ham- 
ilton, Rodman.  Trelat,  Page.  ii.  273. 
or  Axrle— Tauber,  ii.  274;  Dixon,  ii.  275. 
or  Foot— Murdoch,  ii.  275. 
8rKCiAL— Berger,  ii.  273;    Bradford,  Hel- 
mrieh,  Mosetig-Moorhof.  Curran.  ii.  274. 
Amtl  Hydrate— Von  Mering,  Soharsehmidt, 

iv.  424. 
AltMMlA,  Intravenous  ard  Interstitial 
Injections— Pregaldino,  i.  411;  Klop- 
steck,  Hogar,  Jennings,  Kenan,  Licht- 
heini.  von  Ziemsscn,  E.  E.  Allen,  How- 
ard, Allen,  Yalera,  i.  412;  Eseorileada, 
i.  413. 

Pathogenesis— Hunter,   Uonocque,  Par- 
sons, Oruber,  i.  407 ;  Clark,  Duclos,  Oli- 
ver, i.  408. 
Symptoms  of—  Mayet,  Hay  em,  O  rubor, 
Hcnoeque,     Sahli,      Ritter.     Hirsch, 
Clark,    i.    -MM:   Andre,    Duclos,    Du- 
rosies.  Apctt,  Barie,  i.  409. 
Treatment  of—  Schults,  Str'dbung,  Clark, 
i.  409;    Nothnagel,    Andre,    Hutton, 
Hecket,  Maragliaao,  i.  410. 
Anjesthetics.— Lyman,      Bowditch.      Miles, 
Woods.  Gartner  and  Wagner,  linger,  ii. 
511;  Braun,  Anvard  and  vernier,  Link. 
Ory,  Grehant,  Kreutzmann,  Dubois  and 
Roux,  ii.  512;    Elchholi  and  Geuther, 
Regnauld    and    Villcjean,    Richardson, 
Clusholm,  Phillips,  Pauachinger.  Turn- 
bull,  ii.  513;    Buxton.   Hillischer,  La- 
fbnt.  Brophy.   Hewitt,  ii.  514;   Kreuts- 
mann,  Packard,  ii.  515;  Gerster,  Knapp. 
Hammond.  Hewitt,  ii.  516 ;   Rilpol,  Bon- 
oour,  ii.  517 ;  Hobbs,  Lloyd,  Porritt,  Du- 
mont,   HarkinHon.  ii.  518;   Smith,  Bon- 
cour.  Hewitt,   McLeod.   NeiUun,  Budin 
and  Coyne,  ii.  519;  Reeve.  Stevens,  Par- 
ham,  Burge,  Barker,  Partridge,  ii.  62U; 
Ungar,  Fox.llewitt,  Phil.Co.  Med.  Soc.,ii. 
521 :  Gerster.  Wilson.  Sexton,  Bull,  Em- 
mett,  Weir,  Rohe,  Savage,  ii.  522;   Liel, 
Watson,  ii.  523;   Kinloch,  Wvlie.  Abbe, 
Agnew,    ii.    524;      McGuire,'    Chiaolm, 
Winslow.   Sharp,    Armstrong,   Walters, 
Crsddock,  Corning,  ii.  526;   Bweetnsm, 
Brimmer,  Brown-Sequard.  Bailly.Lewin, 
Filehne,  ii.627 ;  Lafont,  Reid,  Rosenberg, 
Ogsten,  Claiborne.  Seward,  ii.  528;  Jack- 
sun,  Marshall,  ii.  529. 
Drntal  Surgery— Svheps,  Wood,  iii.  494; 
Smales.  Bax.  To  thill,  iii.  495;  Lancet,  iii. 
496. 
Aharite  Uixer— Morand,  ii.  504. 
Anatomy  or  Pharynx— Farlow,  Baber,  San- 
derson.  Bimur  and    Leneyre,  iii.    2H0; 
Wolfonden.  Durst,  iii.  281. 
Anencepiialcs— Blackshesr,    West,    Brown, 
Burr,  Cordca.  v.  443:  Duncan.  Justice, 
Thompson,  Westmoreland,  v.  444. 
Aneurism. 

Etiology  and  Pathology  of— Neve.  Geird- 
ner,  Shrady,   Edwards   and   Keating, 
Pel.  i.  220;  Vinay,  Spillman,  Rendu, 
i.  221. 
Symptoms    of—  Lanrereaux,    Bard   and 
Tellier,    i.  -221 :    Del  beg,    Ooodrid^e, 
Coates,  Banniann.  Girode.  Hare.  i.  222. 
Treatment  of  -Balfour,  Jacooud.  Tuseell, 
Dana,  Andre,  Balfour,  Lepine,  Char- 
meil,  Bern  ell,  i.  223;   Bouillaud,  I*o- 
tain,  Goodridge.  i.  224. 
Glittkal  and  Sciatic— Dennis,  Chew,   ii. 
253. 
Angina  Pectoris. 

Etiology  of—  Dumziez.  Huchard,  Leyden, 
Liegcois,    Gclinenu.   i.  207:    Levden, 
Tilley.   Ewald.    Mollicre.    Letullo.   i. 
209;  Wille.   PoUin,  Westbrook,  Hu- 
chard. i.  210:  Huchard,  i.  211. 
Symptoms  of—  Liegeois.  Huchard.  I.  212. 
Treatment   of    Liejteois.    i.    212:  Oeli- 
neau,  Huchard.  Germain  See,  Guyot, 
Hoist.  Lasphkevitch.  i.  213. 
Anisometropia  and  Cranial  Asymmetry— 
Bons  and  Verdese,  iii.  162. 
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Aneurism,    etiology    and    pathology 

of. .a.  220 

symptoms  of. i.  221 

treatment  of. i.  223 

gluteal  and  sciatic. ii.  253 

Angina  pectoris,  etiology  of. i.  21  fT 

symptoms  and  treatment  of. i.  212 

Animal  parasite*  and  their  effect*...!.  378 

Anisometropia  and  cranial  asymme- 
try  » iii.  162 

Ankle,  amputations  of. ii.  274 

excision  of... ii.  281 

Anomalies. v.  423 

Anode  and  cathode,  relations  of t.  48 

Anthrax,  bacilli,  experiments  with.v.  508 
Woodbridge's  method  of  protec- 
tion from t.  610 

morbid  anatomy,  treatment  and 

prophylaxis  of.....— ii.  328 

pathogenesis  of. .. ii.  328 

Antifobrlne iv.  425 

action  on  blood-pressure ._ iv.  521 

action  on  nervous  system. iv.  524 

action  on  temperature iv.  521 

action  on  the  blood. iv.  510 

antiseptic  power. . iv.  526 

condition  of  urinary  system  un- 
der use iv.  525 

method  of  reducing  tempera- 
tare-. iv.  523 

physiological  action iv.  526 

tests  for  purity . iv.  526 

toxicology.. iv.  520 

unusual  or  injurious  effects.. ..iv.  436 

Antipyrine iv.  439 

analgesic  effect  in  diseases  of  the 

eye. iii.  176 

effects    on     spinal     cord     and 

nerves iv.  527 

method  of  reducing  tempera- 
ture..  iv.  527 

unusual     or     injurious    effects 

of. iv.  446 

Antisepsis,  Intestinal i.  375 

Antiseptic  agents  and  dressings.... iii.  555 

Antiseptics  in  midwifery ~ iv.  185 

Antithermino iv.  447 

Antrum,  diseases  of. ill.  444 

Anuria i.  495 

Anus,  artificial,  and  enterectomy..ii.  98 

closure  of  artificial ii.  180 

diseases  of. ii.  145 

flbro-molluscnm  of  the. ii.  187 

formation  of  artificial ii.  173 

Aorta,  anomalies  of. v.  437 

Aphakia  and  anophthalmos,  congeni- 
tal  .. 7..iii.  17 

Aphasia,  lesions  in i.  4, 32 

Aphthous  and  ulcerative  stomatitis.!.  290 

oidinm  albicans  as  a  cause  of  ...i.  290 

Apomorphia iv.  447 

Apomorphine,  a  substitute  fbr  cocaine 

anaesthesia ii.  527 

Apoplexy i.  44 

Appendicitis,    pathology   and   treat- 
ment of. ii.  108 


THERAPEUSIS. 


ANTISEPTIC  DRESSINGS. 

Iodof.  wick,  iodof.  inject., 
10  per  cent.,  iodof.  eollod. 
closure,  iv.  475;  iodol  m*e- 
line,  iv.  476;  nuphthtd,  iv. 
4rfti :  Mtlol,  iv.  502 ;  socotrfw/, 
?>f.  to  1<»*.,  ointment,  503; 
triehlnrphmitl  Mtlol,  chloral 
hyilrnlr  m»l.,  turf  wool  as 
absorb.,  filter,  paper  steeped 
in  2  percent,  sol.,  corr.  tub.  as 
dressing;  wood  fibre,  sawdust 
medicated  with  carbol.  acid 
and  corr.  tub.,  iii.  557  ;  Itortur 
una  boracie  arid,  borate  mag- 
nesia sol.  iv.  449:  calendula 
(fl.  ext.,  1 :  ale.  3)  loo.,  iv. 
450:  coffee  (freshly  ground), 
iv.  451;  creatine,  iv.  458: 
eugenol,  iv.  463 ;  iod.  starch, 
bismuth  tub-iodide,  iodine 
tricolor,  ml.  (1-1000).  iv.  474. 


Antrum,  Absciss  op. 

Operative  treatment,  iii.  445. 


Aorta.  Abdominal,  Diseases 
and  Injuries  or. 
Operation,  ii.  252. 

Thoracic. 
Operations,  ligation,  ii.  250. 


Appendix  Vekkipormis,  Per- 
foration or. 
Early  opening,  rest,  liq. 
diet,  later  laparotomy,  ii. 
109 :  Ugate  append,  and  drain 
cavity,  ii.  110. 


Arsenical  Paralysis, 
Baths,  pot.  iod.,  v.  97. 


Arterial  System  or  Head  and 
Neck,  Diseases  and  In- 
juries or. 
Compression,  operation,  liga- 
tion, ergot,  alrohol  inject.,  ii. 
248 :  ligation,  artificial  resp.. 
whisky  inject.,  transfus.  of 
blood,  ii.  249. 


Arteries  and  Veins.  Diseases 
and  Injuries  or. 
Antiseptic  precautions,  liga- 
tures, it.  247;    compression, 
eleotroly- 


AUTHORS  QUOTED. 


Anthrax— Straus,  Rasdic.  Zesenski,  Tones, 
Bonley   and   Reynai,    ii.    ~ 
8lessarewskji.     Read, 


Cheyne,  Wlnaggradof  andKoli . 

Bell,    Guyoa   and     Sereins,    Usnenski. 


Pitts, 
koff. 


galvano-pui 
sis,  ii.  248. 


Induntju,  Slesaarewskji,  Rivas,  Bryant, 
Straus,  ii.  329;  Ritchie,  Peach,  Koch. 
Pasteur,  ii.  330. 

Bacilli,  Experiments  with— Pawlowaki, 
v.508;  Ilolmfeld,  v.  509. 

Cure  or  by  Bacteria— Pawlowski,  Fried- 
lander,  von  Emerich  and  Mattel,  v.  507. 
ANTirEBRiNE  (Acetanilidej— Cahn  and 
Hepp.  iv.  425;  Anserow,  Osier,  iv.  426; 
Snyers,  Miiller.  Secretes,  lv.  427: 
Weill.  DemieviUe.  Faust,  iv.  428;  Le- 
pine.  Heintselmann,  Weinstein,  Cahn 
and  Hepp,  Secretan,  Whittaker,  iv.  429; 
Faust,  Heintselmann,  Lepine,  8ecretan, 
Cahn  and  Hepp,  Faust,  iv.  430;  Wein- 
stein, Pavai-Vajna,  Eisenhart,  Faldella 
and  Poutta,  Lepine,  8nyers,  Murray,  iv. 
431;  Cunningham.  Eisenhart,  Huber, 
Faust,  Sanders.  Birch,  Ward,  Sexton. 
Widowlta,  lupine,  iv.  432;  Cahn  and 
Hepp.  Osier,  Papadakis.  Cunningham, 
Pavai-Vajna,  Lepine,  Snyers,  Muller, 
iv.  433;  Faure.  Lepine,  Salm,  Secretan, 
Silva.  Dujardin-Beaumeta,  iv.  434; 
Demieville,Weinstein,Sehaufller,  Hamil- 
ton. Fischer,  iv.  435;  Cahn  and  Hepp, 
Van  Leer,  Lepine,  Iv.  436. 

Action  on  Blooi*pressurx— Evans,  iv. 
521. 

Antiseptic  Power  or— Krieger,  Lepine, 
iv.  526. 

ox  the  Blood— Weill,  Henocque,  Heresel, 
Muller,  Bokai,  Evans,  Lepine,  Aubert, 
lv.  519. 

Condition  or  Urinary  System  under 
Use  or— Lepine.  Soiaro.  Bokai.  Paster- 
netsky,  Cahn  and  Hepp,  Lang,  Weill, 
Faust,  iv.  525. 

Errxcrs  or  or  Spinal  Cord  and  Nerves— 
See  and  Chonppe.  Gley,  Wood,  Refchert, 
Laborde.  Martin,  iv.  527. 

Method  or  Reducing  Temperature  by— 
Evans.  Hare,  H.  C.  Wood.  iv.  523. 

Properties  and  Action  or— Gerhardt, 
Cahn  and  Hepp,  Kussmaul,  Lepine, 
Aubert,  Dujardin  -  Beaumeta,  Krieger, 
iv.  518. 

on  Nervous  8tstbm— Heresel,  Bokai,  iv. 
524. 

on  Temperature— Evans,  Hare,  iv.  521 ; 
Pasternatzky,  Bokai,  iv.  522. 

Tests  por  Puritt  or— Yvon,  iv.  526. 

Toxicology  or— Heresel,  iv.  520. 
Antipyrine— Guiteras,  Mi  not,  Robinson, 
Cradle,  Scott,  Patrick,  Laaehe,  Olikoff, 
8nyers.  Muller,  iv.  439;  Germain  See, 
iv.  440:  Todorsky,  Root,  Hirsch,  8. 
Frankel.  Martins.  Lepine,  Williams,  iv. 
443;  Gomperts.  Hamilton,  Robinson. 
Todorski,  Seifert,  Thomson,  White,  iv. 
444 ;  Birdsall,  Chouppe,  Root.  Hirsch,  8. 
Frankel,  Sonnenberger,  iv.  445. 

Analgesic  ErrEcr  or  in  Disease  or  the 
Eye— Post,  Dujardin.  iii.  176. 

Unusual  or  Injurious  ErrEcrs— 8ee, 
Vineberg,  Sexton,  iv.  436;  Pavai-Vajna, 
Faldella  and  Poutta,  Dulaoska,  Biro. 
Trost.  Cesari  and  Buroni,  iv.  437;  von 
Quest,  Pepper,  and  Griffith,  iv.  438:  Rip- 
lev.  G.  D.  Hays,  Brooks,  Seifert.  Porter. 
Gnttmann,  Wetterdal,  Laaehe.  iv.  446; 
Dally,  Paget,  See,  iv.  447. 

Antiseptic  Agents  and  Dressings— Weeks, 
iii.  555 :  Angerer.  Koch,  Knox.  Bolshes- 
olsky,  Lepine,  Rovsing  and  Hern,  de 
Ruyter,  iii.  556;  Reynolds,  Huppe,  iii. 
557. 
Trichlorphenol— Nerki,  ChampJonniere, 
Gedeke,  Lediarel,  Port,  iii.  557. 

Antiseptics  in  Midwifery— Koch.  C.  Vinay. 

Litthaner,  iv.   185;  Seoheyron,  Vinav, 

Bokehnann,  Lomer,  Vulllet,  iv.  IAS. 
Antithermine— Nicot,  lv.  447. 
Antrum,  Disease  or— Barter.  Ghose.  Heath, 

iii.  444:   Krause,  Hartmann,  Baginsky. 

Sublinski,  Luc,  Morales,  iii.  445. 
Anus,  Artincial,Emterotomy— Dunuytren, 

Kocher.  Riedel.  Juillard,  ii.  98. 

FlBRO-MOLLUSCUM  OP  TME— RacluS,  Ii.  187. 
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Appendix    Ttmiformu,    perforation 

of ..........ii.  107 

Aprnoexia .. III.  253 

Apus - t.  440 

Argyria,  urethral ii.  213 

Arkansas,  hot  springs  of. v.  38 

Arrowhead  mineral  spring!  (Cnl.  )..▼.  39 

Arsenic - It.  448 

effect  of,  npon    putrefaction    of 

- v.  96 


THERAPEUSIS. 

Arteries    and     Veins    (con- 
tinited). 
or  Lower  Extremity.  DIS- 
EASES AND  INJURIES  OF. 

Ligation,  fixation  and  eleva- 
tion of  limb,  digital  com-  I 
predion  and  galrano-pune- 
ture.  ii.  253:  digital  com-  | 
pression,  flexion,  cold,  pota*. 
wdide,  ligation,  eompressure, 
ii.  264:  ampatation,  ligation, 
,  U.255. 


Arsenical  compounds  of  the  nil,  non- 

diffusion  into  bnried  corpse,  v.  90 

paralysis,  symptom*  and  treat- 
ment of. v.  97 

poisoning,  liability  to,  from  non- 
criminal sources v.  96 

waIl-papers,German  Uw  concern- 
ing  ~ ▼.  96 

poisoning  from.... t.  96 

Arterial  pressure  in  amentia. .1.  407 

system  of  head  and  neck,  diseeses 

and  injuria,  of. ii.  148 

Arteries  of  lower  extremity,  diseases 

and  injuries  of. ...ii.  268 

upper   extremity,    diseases   end 

injuries  ot ii.  251 

Arthritis,    gonorrhoea!   and    syphil- 
itic  ii.  293 

Arthropathy  in  spinal  sclerosis I.  90 

etiology  of. i.  90 

pathology  and  path.  anat.  of..... I.  91 

tabic ~ ii.  283 

treatment  and  prognosis  of. i.  93 

Artificial  anna Ji.  173 

Artificial  cirrhosis  of  Hror I.  337 

Arytenoid  muscle,  role  of. ill.  294 

structure  and  function  of. iii.  294 

Ascites  in  newborn ~ Iv.  294 

Ashevllle  (N.C.).  climate  and  olimato- 

therapy  of - r.  28 

Asthenopia,  menstrual Iii.  134 

in  uterine  disease iii.  136 

Asthma _ iii.  383 

etiology  and  pathology  of. iii.  383 

treatment  of. iii.  384 

Astigmatism,  a  cause  of  epistaxis.  iii.  101 

correction  of. iii.  166 

hysterical iii.  161 

Ataxia I.  88 

Atelectasis 1v.  336 

bronohial  catarrh,  with Jv.  336 

broncho-pneumonia      c  o  m  p  1 1  - 

eating. ...iv.  336 

pneumonia  in iv.  336 

symptomatology  of. Jv.  336 

varieties  of. .....iv.  336 

Athetosis i.  173 

Atrophic  paralysis  in  newborn ir.  298 

Atrophy,  acute  muscular. i.  112 

progressive  mnarnlar. i.  152 

thoracic  maw.  in  tuberculosis...  i.  153 

of  one  extremity  and  tabes -i.  153 

of  hypoglossal  nnclcna...... i.  196 

musrnlar.  associated  nith  bony 

anchylosis  of  knee. ...il.  293 


or  Upper  Extremity,  Dis- 
eases and  Injuries  or. 
Ligation,  pressure,  ii.  251; 
ligation,  Esmarch's  bandage, 
tourniquet  and  compression, 
ii.  252. 


Diseases   and  Injuries  or 
Innominate. 
Ligation,  rest,  low  diet,  pres- 
,  ii.  251. 


iodide  i 


Tapplnj 
tapping, 


>lng,  L   373;  drainage, 
U  i-  »74. 


Asthenia. 

Diojynaphthaline  gr.  W  (.d., 
Iv.  469;  Quebracho,  ext.  ale 
gtt.  20-90,  ir.  496;  antipy- 
rine,  iv.  441 ;  coca  leave* 
cigarette*,  ir.  456;  diaitali* 
and  ergot,  iv.  458;  euphorbia 
pilultf.  /I.  ext.  30-60  gtt.,  iv. 
463:  iodine,  vapor  from 
candles  of  iW.,  p.o.n.  etc.,  iv. 
473;  loltlinc  AyaroArom.gr. 
1-100-1-20,  iv.  480;  jmJo- 
carp.  mur.,  iv.  494 ;  pyridine 
gtt.  vl-x.  iv.  491;  pyridine, 
tricarboxylic  acid  gr.  x^j,  iv. 
496:  ttrophanthu*  tr.  1.20 
Th  iv-vlli,  Urebene  gtt.  v-xv, 
iv:504. 


Asthma. 

Puridin,  Bergeon  method, 
nitrite  of  amy  I.,  iii.  384: 
static  insulation,  sparks  to 
the  chest,  v.  91 :  hyuwyumve 
1-130  gr.  o.  sh..  qwbrnrho 
rttot,  euphnrhin  pilulifrra. 
nitre  cigarettes,  tobacco  and 
Htrnmoninm  cigar,  anti- 
scrofulous  treatment,  opera- 
tive treat.,  iii.  385;  amyl 
nitrite,  iodide  with  chloral, 
lit.  388. 


AUTHORS  QUOTED. 

Aorta.  Anomalies  or—  Boenning,  Ledwioh, 

v.  437. 
Diseases  and  Injuries  or  Abdominal— 

Morse.  Taylor.  Whittier,  Phillips,  ii.  252. 
Thoracic— Abbe,  ii.   249;    Lepine,  Char- 

meil.    Macbonnell,    Oliver.    Ferguson. 

Wyeth.  ii.  230. 
Aphakia  and  Anukhtiialmos,  Congenital— 

Baker,  Collins,  iii.  17. 
Aphasia— Arnaud,  Ferrand,  Bastian,  i.  32; 

Htm.  i.  34;  Turner.  Schneider.  1.  36; 

White,  Robinson,   Briggs,  Fraaer,  Bri- 

bach,  i.  37:  Naunyn,  Exner,  i.  4;  Paget, 

Offer,  Robertson,  i.  38;  Berlin,  Nieden, 

J.  39. 
Apoxorphia— Fliesburg,  Wood,  Stooquart,  iv. 

447. 
Appendicitis— R.  H.  Fits,  ii.  108. 
Appendix  Vermiformis,  Perforation  or— 

Geo.  Thomas,  ii.  107 ;  R.  H.  Fits,  Ii.  108. 
Arcs— Myschkia,  v.  440. 
Arkansas,  Hot  Springs  or— Oalvin,  v.  38. 
Arrowhead,  Mineral  Springs  (Cal.)— Hil- 

gard,  r.  39. 
Arsenic— Rendu,  iv.  448. 

ErrccT  or,  u pon  the  PcrRsr action  or 

the  Corpse— Zaaijer.  v.  96. 
Arsenical  Compound*  or  Soil,  Non-Di  rru- 

sion  i nto  Bu r i ed  Corpse— Gamier  and 

Shlagdenhauflen.  v.  96. 
Arsenical  Paralysis,Svmptoms  and  Treat- 

mknt— Hoist,  v.  97. 
Wall-Papers.  German  Law  Concerning 

—Davenport,  v.  95. 
Poisoning  from— J.  Ritohie,  Chad  wick,  W. 

Everett  Smith,  v.  95. 
Arterial  Pressure— V.  Basoh,  1.  407. 
Arterial  8tstem  or  Head  and  Neck,  Dis- 
eases    and     Injuries     or— Falcone, 

Markoe,      Brvant,    Pleasing,     ii.    248; 

Stuart,     Dittrich,     Fenger,    Selenkow, 

Wyeth.  ii.  249. 
Arteries  and  Veins,  Diseases  and  Injuries 

or  -Smith,Gay,  Laplace,  ii.  247 ;  Obelar. 

Brancaceio,  il.  248. 
or  the  Lower  Extrehitt,  Diseases  and 

Injuries     or— Latimer.    Richardson. 

Bartlett.  Anderson,  ii.    253:     Oodwin, 

Bryant.  Butcher,  Weinleohner.  Brunner, 

Garrard,  ii.  254 :  Jackson.  Meton  d'Alen- 

car.  W.  Johnson  Smith,  Roberta,  Myers, 

Mathelin.  ii.  255. 
or    Ui'fer    Extrehitt.    Diseases   and 

Injuries  ok— Henderson,  Clark,  Sheild, 

ii.  251 :  Keen,  Thiriar.  ii.  252. 
Artert.  Diseases  and  Injuries  or  Innom- 
inate —  Wharton,  ii.  250;    McBurney, 

Ronenstien.  Lyman.  Praerer.  ii.  251. 
Arthritis,  Gonokruceal—  Khnpel,  Cherain- 

ade.  ii.  293. 
Stpiiilitic— Lannelongne,  ii.  293. 
Arthropathy.  Tabic— Paget,  ii.  283. 
Ashetillp.   (N.C.).  Climate  and  Climato- 

therapt  or— T.  M.  Lloyd,  Robinson,  v. 

28. 
Asthenopia  in  Uterine  Disease— Morse,  iii. 

135. 
Menstrual— Morse,  iii.  134. 
Asthma— 8chlemmer.  ZnnU  and  Oypnr,  Bre- 
mer. Lasarua,  Fraser,  Iii.  383:  Brendan, 

Salter.  See,  Ke'amln.  Cohen,  Fraser,  iii. 

384 :  Walker.  I*aiarus,  iii.  385. 
Astigmatism,  a  Cause  or  Epistaxis  — Mar- 
tin, iii.  101. 
Correction  or— Coleman,  iii.  166;  Martin, 

Thomson,  iii.  167 :  Java).  Jackson,  Dab- 

ney,  Burnett,  iii.  168. 
Hysterical— Borel,  iii.  160. 
Atelectasis— J.  L.  Smith,  Garish,  Simon,  iv. 

336. 
Athetosis— Rail  ton.  1. 173;  Kiistmaul.Hughes, 

I.  174. 
Atrophy.  Acute  Muse.— East,  1. 152. 
Hypoglo4.  Nucleus-  -Westphal,  i.  156. 
One  Extrem.  and  Tabes— Remak.  1. 153. 
Progress.  Muse.— Audry,  i.  152;  Bumpar, 

i.  153. 
Atropine.  Errrrrs  or,  on  Eye— Btocker, 

Desnagnet.  iii.  164. 
and  Congeners— Errrcrs  on    Heart— 

Bever.  Martin,  iv.  528. 
Antagonism  to  Morphia— Bint,  Iv.  627; 

Lenharts.  Bins.  iv.  528. 
ErrEcr  on  Therhogenetic  Apparatus 

— Ott  and  Colmar,  iv.  629. 
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Atropine   and   congeners,  effects  on 

heart. It.  528 

antagonism  to  morphia... .....~iv.  327 

and  its  derivatives,  experimental 

therapeutic*  of. > iv.  527 

effects  of  un  eye. Hi.  100 

effect    on    thermogonetic   appa- 
ratus  .. - iv.  529 

Attenuation  of  the  tubercular  virus.i.  425 

Auditory  nerve,  eoune  of. r.  27H 

meatus,  exostosis iii.  22 

external,  diseases .. iii.  221 

furaneuloeis..... iii.  221 

Aural  disease. i.  40 

trephining   in _i.  43 

polypi,  pathology iii.  239 

treatment. iii.  240 

vertigo Iii.  209 

Auricle,  anomalies  of. iii.  215 

chondromalacia ..iii.  2lrt 

diseases  of. iii.  215 

epithelioma. iii.  217 

hasmatoma  and  cyst .iii.  217 

neoplasms iii.  217 

papilloma. iii.  217 

Auscultation iii.  349 

Anvergnc,  mineral  springs  of v.  43 

Avulsion  of  tuberosity  of  tibia. ii.  207 

Anoospermatism,  a  cause  of  steril- 
ity  - iv.  10 

Bacilli  cultures,  reaction  with  adds 

of  different. v.  474 

Bacteria,  effects  of  varying  temper- 
ature on M v.  209 

Bacterial  treatment,  principles  of... v.  MM 

Badeuweiler,  baths  of v.  42 

Balaaio  fissure,  complete v.  435 

Ballinahinch  (Ireland )  tulpho-chaly- 

beate  spring  of. v.  46 

Balneology,    general    considerations 

on ▼•  W 

Barium  compounds,  diffusion  of, 
through  system  in  chronic  poi- 
soning  ▼•  97 

Base,  the  aluminium,  for  teeth iii.  497 

Basiotripsy It.  217 

Bath  (England)  mineral  water  of.v.  43 

Baths,  therapeutical  value  of. v.  37 

of  warm  water  in  chronic  affec- 
tions  ▼•  87 

Behavior  of  sensory  nerves  in  teta- 
nus.  i.  160 

Belladonna iv.  448 

Bcntanllid iv.  448 

Bensovl  derivatives,  local  ansaethesfa 

from H.  «27 

Beri-heri i.  113 

diagnostsof. i.  138 

etiology  of. I.  133 

pathology  of. i.  134 

prognosis  of. i.  138 

srmptomatology  of. i.  186 

treatment  of. i.  138 

Bile,  action  on  digestion  of. v.  333 

Binocular  vision.  Bering's  testfor.ili.  26 

Bismuth  subnitrate. iv.  448 

Bites,  poisonous. il.  314 

Black  Forest,  baths  and  resorts  of..v.  42 

Black  tongue i-  293 

Bladder,  disease  of. i.  479 

exrtrophv  of. Ji.  224 

local  treatment  of. ii.  223 

removal  of  foreign  bodies  in ii.  229 

rupture  of. 1.493,    ii.  226 

surgery  of. |J.  222 

tnmorof. ii.  237 

Blephartti*  In  workmen  in  vanilla,  iii.  120 
Blepharoptoels   from   lesion   of   the 

angular  gyrus. ...ill.  143 
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Atelectasis. 

Ergot   when   used   in   long  i 
labor   seems    to    have    pro- 
duced, iv.  336. 


ATROPHIC  PHABTNGmS.  I 

Galvanic  current,  iii.  282. 


Auditory  Meatus,  External, 
furunculosis. 
B**ric  arid  in  ale.  (sat.  sol.;, 
Huhlimat*  sol.  1-I0U0  daring 
attack,  *vbl.  1,  o7yr.  4,  aq.  « 
parts,  as  prophyl.  ungt.  hg. 
its.  Jute,  and  morph.  24  and 
dry  heat,  iii.  221. 

Exostosis. 
Removal  by  chisel,  by  drill, 
iii.  222;  by  cutting  forceps, 
iii.  223. 


ArRAL  PDLTPl. 

Alcohol,  electrolysis,  or.  or- 
Men.  and  ere**,  tiaxir.  curette 
and  alcohol,  iii.  240;  ae. 
rhrom.  es*ic..  Brigg's 
method,  snare,  iii.  241. 


Avulsion  or  Tuberosity   or 
Tibia. 
Operation,  adhesive  plaster, 
ii.  268. 

Beri-bebi. 

PiUjcurpitir  subcutaneonsly, 
tlif/iUih*  f  o  r  palpitation, 
stimulants,  exercise,  i.  138. 


Bites,  Poisonous. 

Potaa*.  permang.  locally. 
ammonia  inter.,  ferric  chlor- 
ide and  tr.  iodine  locally,  ii. 
317. 


Bladder. 

Operations,  ii.  224, 226;  local 
treatment,  ii.  223. 

Rupture  or. 
Operation,  il.  226.  227.  228 ; 
opium,  tie  catheter  in  blad- 
der, ii.  228. 

Tumor  op. 
Operation  for   removal,   ii. 


Bowels,  Hemorrhage  op. 
Hamameli*  A-  «"*.,  I*.  *66 : 
rhu*  aromai.Jt.  est.  TTlv-xv. 
iv.497. 


Brain,  Abscess  cp. 

Trephining    and    drainage, 
il.  4. 

Congestion  op. 
Ergot,  iv.  460 ;  hot  mwtUtrd 
foot  baths,  iv.  515. 

Ctstic  Tumors  op. 
Trephining,  ii.  34. 


Nerve.    Course    op  —  Edinger, 
Spitska,  r.  278;  Baginsky.  Forel.  Mona- 
kow,    v.    279;     Von    Monakow,    Wald- 
•chmidt,  Flasehsig,  Helwig,  Meynert,  v. 
280. 
Meatus,  Exostosis— Field,  Hartmann.  Bur- 
nett, iii.  222;  Sclxfossovski.  Desarenes. 
iii.  223. 
External     Fi-runctlosis  —  Loewenberg, 
Kirehner.  FOlitser.  Schwartse,  Schurte. 
C.  8.  Turabull,  iii.  221;  Foucber.  iii. 
222. 
Aural    Poltpi— Oriiber,  Steinbrugg.   Moss, 
Briggs.  iii.  239;  Purjcex,  SchuTte,  Gom- 
peres,  Whitell,  Barclay,  Camp,  iii.  240; 
Briggs,  Anriol,  iii.  241. 
VERTioo-Delean,  Meniere,  lit.  209;  Bur- 
nett, Politser,  Hessler.  Woakes.  Gelle, 
Moos,  Bull,  iii.  210;  Flourena,  Burnett, 
iii.  211. 
Auricles,  Anomalies  or— Rohrer,  Turnbull, 
SnelU  iii.  215;  Blower,  C.  8.  Turnbull, 
Meniere,  iii.  216. 
Chondromalacia— C.  8.  Turnbull,  iii.  218 

Von  Gudden.  iii.  219. 
Epithelioma  -Kales,  Mlot.  Pooley,  iii.  217. 
Hsu  atom  a  and  Ctbt—  Hartmann,  Selig 
maun.  iii.  217. 

Treatment  of— Sanger,  Brown,  iii.  219 t 

Hartmann,  Seligman,  Follin,  Lebrun. 

Neumann,  iii.  220. 

Papilloma— FeUci.  iii.  217. 

Autergne,Mineral  Springs  op— Boyd.  v.  43. 

Avulsion  op,  Tuberositt  op  Tibia— Will, 

Keyser.  ii.  267. 
Azoospermati&m,  a  Cause  op  Sterility— 
Munde,  iv.  10. 


Bacteria,  Eppects  op  Vartino  Tempera- 
ture on— Prudden,  v.  209. 

Balanio  Fissure,  Complete  —  Voiturien, 
Lipp,  D.  Mitchell,  v.  433. 

Balneology,  Literature  op— Braun,  Aud- 
houi,  v.  35. 

Barium  Compounds,  Oippusion  or  through 
System  in  Chronic  Poisoning— Linos- 
sier,  v.  97. 

Basiotripst— Pinard,  iv.  217- 

Bath  (Engl.),  Mineral  Waters  or— Lowe. 
v.45. 

Baths  op  Warm  Water  in  Chronic  Affec- 
tions—Riess,  v.  37. 
Therapeutical  Value  op  —  Nattanson, 
v.37. 

Beri-Beri  — Weintraub.  Pekelharing,  Corno- 
linen  and  Sugenaya,  Driessche,  Barella, 
Takaki.  Baclz.  Straehan.  Seguin,  Vine- 
berg,  Marie,  Roosevelt,  Shattuck,  Stevens, 
Pomroy,  Slater  and  Oliver,  Hehersmith, 
i.  132;  MoCandliss,  i.  133;  Weiss  and 
Lodewyk.  Haga,  1.  134:  Taeholowski, 
Gayet.  Barella,  Lanning,  i.  135;  Ogata, 
Lacerda,  Tavlor,  Pekelharing,  Wein- 
traub, VanLeent,  i.  136. 

Berlin,  Examination  op  Water  Supply 
op— Wolffhuegel  and  Riedel,  v.  226. 

Bile,  Action  on  Digestion  or— Dsstre,  v. 
333;  Oddi,  v.334. 

Bismuth  Subnitrate— Henry,  iv.  448. 

Bites,  Poisonous— Hawack,  Artec,  Weir 
Mitchell,  ii.  317. 

Black  Forest,  Baths  and  Resorts  op— 
Leach,  v.  42. 

Bladder.  Cystoscopy— Nitse,  ii.  222;  Bayer, 
ii.  224. 
Exstrophy   or  —  Trendelenburg,  ii.  224; 
Zents,  Ii.  223. 
Local  Treatment  of—  Ultsmann.  ii.  223. 
Removal  op  Foreign  Bodies  in— Harri- 
son. Willard.  il.  229. 
Rupture  op— Morris.  Bennett,  i.  493;  Ull- 
mann,  il.  226 ;  Hofmokl,  MacCormac.  ii. 
227:    Holmes.    Teale,    Walsham,    Fox, 
Morris.  Benham  and  Greig  Smith,  Brid- 
don,  228. 
Tumor  in  —  Championniere,  Ouyon,  Vol- 
turies,  ii.  237. 

Blepharitis-Ciliaris  —  Cause     or  —  Arit, 
iii.  18. 
Vanilla— Morrow,  iii.  126. 

Blepharoptoris  prom  Lesion  op  the  Angu- 
lar Gtrcs— Lemeine,  iii.  143. 
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Blindness  following  erysipelas. iii.    100 

(total)  following  general  spinal 

paralysis ~ Mi.    145 

foQowing  profuse  diarrhe»a.....iii.    103 
following  right  hemiplegia  with- 
out intraooalar  lemon iii.    145 

(infantile)  from  diaaaaa  of  cho- 
roid, with  small  omnium.... .iii.    1*5 

psychic,  word i.       4 

without  ophthalaoaeopic  changes, 
following  infantile  menin- 
gitis ...Z Mi- 


ehemistry  of  coagulation  of,  t. 
rpuseles  In   eold-bloodetl   ani- 


eorpuseles 


diseases  of., 
diurnal    variations 
writ 


145 
294 

207 


JBfr 


in    specific 


age  and  sex  on  specifle 

effect*  of  food  on  specifle  grav- 
ity  - ▼• 

in  infancy  and  ohildhood dr. 

lactic  acid  in. v. 

morphology  of,  in  infancy  and 
ohildhood iv. 

origin  of  coagulating  ferment,  v. 

peptone  preventing  coagulation 
of. - v. 

preparation  and  staining  ol v. 

shadows  in,  in  infancy  and  ohild- 
hood  - iv. 

specific  gravity  in  infancy  and 
childhood It. 

stains,  and  their  identification,  v. 

structure  and  function  of  red 
corpuscles  o£....~ v. 

variations  in  specifle  gravity  ....v. 

Bine,  victoria. ~ ▼. 

Bodies  In  joints,  foreign li- 
ne, abnormal  development  oL...ii. 

Abies,  oalciflcations  of....... v. 

grafts H. 

growth m M- 

inflammation  of. ~ M. 

Bones,  malignant  disease  of... 
of. 


BRIGHT'*  DISEASE. 

FncJutM,    i.    485;    calomel, 
1.485. 


Bbomidbosis. 

Borax  and  lanolin  (1-10).  iv. 
449:  geranium  mac.  Jl.  art., 
4fl5. 


AUTHORS  QUOTED. 


...ii.  280 

..11.  291 

Borax  and  boracic  acid,  absorption  and 

elimination iv.  590 

boracic  acid,  borates iv.  449 

physiological  effects iv.  529 

Bormio,  baths  of  ( So.  Alps) v.  42 

Bothrioeephalus  latus,  anssmia  asso- 
ciated with 1.  885 

Bowel,  congenital  displacement  of-v.  424 

Brachial  artery,  anomalous  division 

of v.  4S7 

Brain,  abscess  of  the ii.  4 

anatomy  of  the v.  269 

and  ear  disease Mi.  241 

circulation  of  blood  during  wak- 
ing and  sleeping,  in v.  346 

circulation  of  blood  in v.  346 

cysts  of  the II.  34 

diseases  of. I.  1 

eechinoooeeus  cyst  of  the ii.  36 

effects  of  various  conditions  upon 

circulation  in v.  346 

festal  gray  substance  of. v.  413 

following  otitis  media ii.  II 

fourth  ventricle  of. v.  271 

localisations i.  1 

operative   treatment  for  tumors 

of - II.  1* 

optic  neuritis  a  diagnostic  sign  in 

tumors  of  the ii.  34 

pathological   proof   of    localised 

centres  in ~ v.  350 

surgery  of. ii.  1 

Bridge    of   Allan    (Scot.),   mineral 

water  of. v.  45 

Bright's  disease I.  479 

etiology I.  479 

lesions  In i.  481 

symptoms  of. i.  484 

treatment .. i.  485 

and  cerebral  tumor. i.  70 

and  laryngitis..... ii.  302 

Bromide  of  ethyl,  as  an  anesthetic,  ii .  513 

s  and  hydrobromic  acid...lv.  449 


Bronchitis. 

Static  insulation  and  sparks 
to  the  chest,  v.  92;  the 
nitriUM,  iii.  352;  spraying 
the  air-naasages,  ill.  353,355 ; 
inhalation,  iii.  353:  pneu- 
matic cabinet.  Hi.  353,  355: 
$  arid  rarbol.  eryet.  Ttl  xx, 
mtdii  bihor.  Jitf,  eodii  pkoe. 
Silj,  glyterini  lj,  aqua  Srj 
— M,  iii-  353;  IT  aeuli  ear- 
ootoi  rryet.  H\xv,  glyeeriti 
/«».  SMse,  aquas  mentk.  pip. 
gvss— M.  tr.  fer.  ekUtr.  and 
glycerine,  pinu$  eanadeneit, 
Iii.  354;  antipyr.,  iv.  334: 
alkal.  carbonate*  combined 
and  minute  doses  of  tod.  or 
ammon.  iod.,  iv.  334;  tori, 
a/  pt»t.  to  mother  when  child 
is  nursg..  turpentine,  terebene 
terpine  hydrate,  dioxide  of 
hydrogen,  iv.  335. 


CHRONIC. 

Morrhua  3-4  capsules  p.d., 
Iv.  4%;  ergotine  gr.  x-xx. 
bed-time,  iv.  460;  uniine 
vapor  from  candles  of  umL, 
etc.,  iv.  473;  narreine  gr. 
1-10-i  at  night,  iv.  492 ;  ptio- 
earptne  hydrochl.,  iv.  494; 
ammon.  ealt  gr.  xv..  g.  1-2 
h.,  Iv.  498;  tannin  Int..  iv. 
808;  iodieed  liq.  vaselinr 
inunct.,  eucalyptus  and  Hq. 
vase,  inunct.,  Iv.  510. 


Plastic. 
ffypophoe.  and  hydrnhrom. 
arid,  erqitt,  baleam  copaib. 
snd  ruhebe,  iodide  potae, 
and  protittd.  mercury,  iii. 
359;  emuhion  of  turpentine, 
anodyne  expectorants  and 
merrurinl  alteratives,  sali- 
cylates, iii.  360. 


Blindness  eollowing  Erysipelas-  Wei  land, 
iii.  100. 

Following  right  hemiplegia  without  in- 
traocular lesion— Workman,  iii.  145. 
(Infantile)  from  disease  of  choroid,  with 

small  cranium— Nettleshlp,  iii.  145. 
(Total)  following  general  spinal  paraly- 

sis-Collignon,  ill.  145. 
Without  ophthalmoscopic  changes,  fol- 
lowing   infantile   meningitis— Nettle- 
ship,  iii.  145. 
Blood— 

Changes  or-Mosso.  i.  404-106;  Maragli- 
ano.  Fokker,  i.  405;  Silbermann.  Bond, 
Nencki,  Lenhars  es.  Jaksch,  i.  406. 
Chemistry  or,  Coagulation  or— Wool- 

dridge,  Schmidt,  Hammarsten,  v.  294. 
Corpuscles  in  Cold-blooded  Animals— 

Eberth,  v.  297. 
Diseasks  or— Qulteras,  i.  404. 
Lactic  Acid  in— Berlinerblau,  Seegen,  v. 

298. 
Migration  or  Wnrrx  Cells— T.  Wharton 

Jones,  Mosso,  Disselhorst,  I.  407. 
Origin  or  Coagulating  Ferment— KrU- 

ger,  Wooldridge,  Ldwit,  297. 
Peptone,  Preventing  Coagulation  or— 
Sehmidt-Mulheim,   Campbell,  Fano,  v. 

Preparation  and  Staining  or— Heidel- 
berg. Zurich,  v.  577 :  Biondi,  v.  378. 

and  Spleen— Die.  op— Guiteras,  i.  404. 

Stains  and  their  Identipication— 
Ferry,  de  Bellone,  v.  138 ;  Laeour,  v.  139. 

Structure  and  Function  or  Red  Cor- 
puscles or— Mosso,  v.  292;  Bitsosero, 
Cohnheim,  v.  293:  Laveran,  v.  294. 

Variations  in    Specipic  Gravity  op— 
Jonci,  Roy.  v.  2**. 
Blue— Victoria.  Lustgarten,  v.  372. 
Bone,  Abnormal  Development  or— Ben- 
neU.  Hartmann.  Abbe.  ii.  JfiW. 

Fibres— Calcipiiation  or— Ebner,  Kolli- 
ker,  v.  391. 

Inflammation  op~Kraske.  Petit,  Reynier, 
Kohts,  Trclat.  D'Antona.  ii.  2H6:  Mol- 
liere.  Reclus.  ii.  2<7. 

Grafts— Lauaelongue,  ii.  28H. 

Growth— Maocwen,  ii.  288. 

Seqdestra  or— Andrews,  11.291. 
Boracic  Acid,  Borates— Bedoin,  Opperman, 
Lashkevich,  Searcy.  Wulfsberg,  iv.  449. 
Borax  and  Boracic  Acid— Physiological 

ErrECTS— Johnson,  iv.  530. 
Bormio— Baths  op  (8o.  Alps)— Kellner,  v.  42. 

BOTHRIOCEPHALCS  LATUS— PERNICIOUS  ANE- 
MIA   Associated   with  —  Runeberg,   i. 
385:  Rev  her,  Schapiro,  i.  386. 
Bowel— Congenital  Displacement  op— E. 

Smith,  Curran,  v.  424. 
Brachial  Artery— Anomalous  Division  op 

—Walters,  v.  437. 
Brain.  Abscess  op  the— O.  W.  Maher,  ii.  4 ; 
Weir.  Heguin,  Nanerede,  ii.  6;  Von  Borg- 
tnann.  Wilson,  ii.  6:  Baird,  ii.  7. 
Following  Otitis  Media— Falrdner.  ii. 
11;  Schedeand  Tmokenbrodt,  Mace  wen, 
ii.  13;  Cowers  and  Barker,  ii.  14. 
1       Pathology  op— Barker  ii.  8. 

Anatomy  op  the— Gudden.  v.  269. 

Circulation  op  Blood  during  Waring 
and  Sleeping  in— Spent,  v.  346. 

Cysts  or  the— Graeme,  Hammond,  ii.  34 ; 
Spitoka.  ii.  35;  Fitsgerald.  Macewen.  ii. 
86;  Markoe,  ii.  37 :  Prudden,  ii.  .1*. 

ErrscTS  or  Various  Conditions  upon 
Circulation  in— Gartner  and  Wagner, 
v.346. 

Foetal  Gray  Substance  or— Oerlach,  v, 
413. 

Fourth  Ventricle  or— Gierke,  v.  271. 

Operative  Treatment  por  Tumors  or— 
llomlev.il.  15;  Macewen.  ii.  17 :  Birdsall 
and  Weir,  li.  19;  Seguin,  Grueniiift.  ii. 
20 :  Landerer,  il.  2fi ;  Bennett  and  Gi>dlee, 
llinwhfelder  and  Morse.  Horslev,  Weir, 
G.  M.  Hammond.  Durante,  ii.  27 ;  Suck- 
ling, ii.  29:  Jordan.  Llovd,  ii.  30;  Weir. 
ii.  31 :  Horsley,  ii.  33. 

Optic  Neuritis,  a  Diagnostic  Sign  in 
Tumors  or  the— Horslev.  Hughes.  Ben- 
nett, Godlee,  li.  34. 

Pathological  Proopop  Localised  Cen- 
tres in  Hun,  v.  310;  Schaefer  snd 
Horslev.  v.  351. 

Progress  in  Anatomy  op  the— Onu- 
fruwios  and  Baginsky,  Descartes,  v.  270. 
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Bronchitis,  chronic „ Hi.  351 

ctioloij ill.  351 

symptonu iii.  352 

treatment - iii.  352 

fibrinous iii.  356 

plastic - iii.  356 

etiology iii.  356 

patholojiy > iii.  357 

symptoms iii.  358 

treatment iii.  359 

pseudo-membranoas iii.  356 

traeheo- _iii.  SfiO 

etiology ill.  351) 

symptoms iii.  350 

treatment iii.  351 

Bronchitis  in  ohildren „iv.  333 

atelectasis  and  broneho-pneumo- 

nia It.  334 

eorysa  and  sore  throat  in  - ir.  337 

cough,  ehronic  in iv.  334 

dyspnoea  in „ iv.  335 

pathology  of.- iv.  337 

pneumonia ir.  336 

prognosis .. iv.  337 

symptoms ir.  333 

weather,  effect  on. ir.  334 

winter  cough  in. ir.  334 

Broneho-palmonary  mycosis........ JU.  386 

Bunions ............... ........ iii.  562 

Burial  methods  of  ancients. v.  361 

reform v.  366 

Burns  in  infancy  and  ohildhood....lr.  291 

Cachexia  pachydermte. ii.  343 

Gacodylie  acid,  observations  on. t.  96 

Csseum,  anomaly  of. ~........v.  423 

perforation  of. „ il.  40 

Caffeine  (coffee) It.  451 

effect  on  muscles Jr.  630 

Caloiform  cells,  vacuoles  of. .v.  383 

Calelum  (lime) ir.  451 

Calculi,  renal .. I.  491 

Calculus,  urinary...... ii.  231 

Calcutta,  sanitary  condition  of. t.  244 

Calendula. Jv.  450 

California,  climate  and  health  resorts 

of v.  19, 29 

climato-therapy,       subdivisions, 

of. "... y.  21 

(southern)  health  resorts  of...v.  30,31 

Calomel,  action  oo  bile It.  530 

Cancer,  frequency  of  In   river  dis- 
tricts  v.  10 

gastric > i.  310 

treatment  of. I.  314 

of  prostate il.  180 

vertebral i.  73 

Cannabis  indies. ir.  450 

physiological  action  of. Iv.  531 

Capsules,  suprarenal,  disease  of 1.  474 

Carbo-hydrates,  digestion  of. v.  330 

Carbolic  acid Iv.  451 

physiological  action  of. iv.  532 

Carbonic  acid  and  hemoglobin  com- 
bining equivalents v.  340 

-    ■*        ii.  512 


AUTHORS  QUOTED. 


Bitoirciio-PKEcmo.il  a. 

Arum.  tpts.  o/  ammon.,  Iv. 
338;  antitpyrine  grs.  ij-v, 
child  3  yrs.  old,  alcohol  may 
be  assoe.  with  syncope  due  to 
idiosyn.,  is  safest  antipyretic  I 
we  have  in  the  main,  pot. 
iod.  grins,  vtii-x  in  24  hrs., 
dry  eapeulee,  flying  Witter*, 
thallin  eutph.  grs.  %  to  \%. 
twice  in  24  hrs.,  alcohol  in 
form  of  euraeoa,  chartreuse, 
cognac,  mnlaga  wine,  iv. 
339:  pUornrptne  hypod.  in 
late  stage,  gr.  1-7  child  8-12, 
iv.340. 


Bright's  Disease— 8emmola,  i.  480;  Lang- 
haus,  Friedmnder,    Nauwerck.    Hanse- 
Litien.  i.  481 :  Holt.  Weiubaum. 


Bunions. 


acid  equal  parts,  tr.  iodine 
and  tr.  bellad.  equal  parts, 
'     \  compress  betw.  toes. 


BURNS. 

Cocaine  and  boroglyeeride, 
cocaine  and  lanolin  on/.,  iv. 
455 ;  drumine,  iv.  459. 

Gccum,  Perforation  or. 

Suture,  after  laparotomy,  II. 
110;  caffeine  or  otmralfaria 
hypoderm.,  1.  220;  caffeine, 
eat,  and  optvm,  hygiene, 
dig.,  conval  or  eat.,  milk, 
tapping,  mud  and  other 
baths,  hot  exter.  ap.,  helle- 
bore, iodides  and  bromide*, 
I  206. 


Calculi. 

Supra-pubic 
urinary,  li.  21 


Canceb,  Gastric. 


loo.,  ir. 
iv.435. 


i.314; 
anti/ebrine  in 


i.  4SL  Letaerich,  i.  4H3 :  Forster,  Bowlbr, 
Chanffard,  Raymond,  Lancereanx.  Suck- 
ling,  i.  484. 
and  Cebebral  Tumob— Drummoad,  I.  70. 

Bromides  and  Hydrorronic  Acid— Anders, 
Fothergill,  iv.  449. 

Bronchitis.  Chronic— O.  Nosovitch.  H.  A. 
Latimer,  DaCosta,  T.  C.  Smith.  A.  T. 
Keys,  iii.  351:  T.  R.  Fraser.  B  W. 
Palmer,  «L  352:  B.  F.  Westbrook.  Geo. 
A.  Evans,  iil.  353;  I.  H.  Piatt,  West- 
brook,  Geo.  A.  Evans,  iii.  355. 
Plastic  or  Pseudo-membranous  (Bron- 
chial Croup)— H.  A.  Johnson,  Eich- 
horst,  Cheyne,  Valleix,  Gintrae,  Rugel, 
M.  J.  Madigaa,  R.  Babeock.  D.  Powell, 
Johnson,  Engelmaan.  iii.  356:  Madigan. 
Pennetier,  ifi.  357 ;  N.  8.  Davis,  H.  A. 
Johnson,  ill.  358 ;  Chartonx,  Johnson,  iii. 
359 ;  8.  D.  Jscobson.  N.  8.  Davis,  iii.  360. 
Tracheo-M.  J.  Simon.  Ul.  350. 

Bronchitis  in  Children— Simon,  iv.  333; 
Dessau,  Carmiehael,  Friedlander.  iv. 
334;  Carmiehael,  6imon,  Cemmann. 
Bleyer,  iv.  335. 

Broncho-Pneumonia  in  Chtldren— Simon. 
Darieu,  iv.  336;  Balser,  Graadhomme, 
Simon,  iv.  337;  Simon,  Proegier,  lv. 
338:  Zinis.  Steffan,  Ferreira.  Henoch, 
Barthos,  West,  Meigs.  Pepper.  J.  Simon, 
ir.  339;  Rices,  Fowler,  iv.  340. 

Bulrar  Myelitis— Buss,  i.  154. 

Bunions— R.  T.  Morris,  Gross,  iii.  662. 

Burial  Methods  op  Ancients—  Eases, 
Wiokes,  Eriohsen,  v.  262. 

Cacodtlic  Acid,  Observations  on— Lebahn, 

Marshall  and  Green,  v.  96. 
Cjscum,  Anomaly  op— Hartmann,  v.  423. 
Perforation  op— Woodbury,  Morton,  ii. 

110;  Musser,  Pepper,  Morton,  ii.  Ul. 
Cappeine  (coffee)— Heim,  Hughes,  iv.  451. 
Theobromin  and  Xanthin,  ErTRCTS  OB 

Muscles— Pasohkis  and  Pal,  Striker,  ir. 

530. 
Calciporm  Cells,  Vacuoles  op— RanYisr,  y. 

383. 
Calculi   op  Kidney— Rain,   Park,   i.  491; 

Bruen,  Morris,  Marsh,  Wright,  i.  492. 
Calculus,   Urinary— Brown,    MoBride,   ii. 

231;    Pousson,  Bayer,  Schmita,     Rare, 

Goldsmith,  Walsham,  ii.  232;  Churchill. 

Thompson,  Walsham,  ii.  233. 
Calendula— R.  G.  Reynolds,  iv.  450. 
California,  Climate  and  Health  Resorts 

of-J.  W.  Robertson,  v.  19;  Ross.  v.  29. 
(Southern  )  Health  Resorts  op — Fenn. 

Lindley,  Widney,  Curraa,  Chamberlain. 

v.  30;  Root.  v.  31. 
Calomel,  Action  on  Bile— Zarvadsky,  »v. 

530. 
Cancer,  Gastric— Van  der  Welden,  I.  310; 

Cohn  and  von  Mering,  C  v.  Noordoa, 

1.311;  Riegel,  i.  312;  Wolff,  Boas,  Kir- 
stein,  Renault,  1. 313 ;  Rices,  Ericsson,  L 

Or  Rectum  and  Anus— 
Treatment  of—  Kraske,  Hockenegg,  Alexan- 
der, Ere,  Keenlg,  Senn,  Durante,  li.  172. 
Op  Tonsil— Croly,  iii.  293. 
Vertebba— Amidon,  I.  73;  Putnam,  L  74 
Cannabis  Indica— Botad  and  Edwards,  Mao- 
kensie.  iv.  450. 
Physiological  Achon  op— Hare,  lr.  631. 
Cabbo-Htdbates,  Digestion  op— Stntser  and 

Isbert,  v.  330. 
CafMoLic  Acid— Kirk,  lv.  451;  Jamison,  iv. 
452. 
Physiological  Action  of— Hare,  iv.  532. 
Cabbon.  monoxide.  Poisoning  prom— Mae- 

donald,  Grehant,  v.  212. 
Carbonic  Acid  and  Hemoglobin,  Combin- 
ing Equivalents— Bohr,  v.  340. 
Carbuncle— Wilkinson.  Polalllon,  ii.  328. 
Carcinoma— Alexandre,  ii.  409;  Scheinlen,  ii. 
412;  Schill,  ii.  413;  Ballance  and  Shat- 
took,  ii.  416:  Frelre.  ii.  418:  Paget,  li. 
Cristlani,  Butlin.  ii.  423;  Haviland,  II. 
425:  Reclus,  li.  427 :  Paget,  ii.  428. 
Cardiac  Failures  at  High  Altitudes,  Cau- 
ses op— F.  Donaldson,  Jr..  Loomis,  v.  10 : 
Paul  Bert,  r.  11. 
Carlsbad-Cube— Hart,  y.  40;  Bigelow,  Gaas, 
Wewer,  v.  41. 
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Carbon-monoxide,  poisoning  from,  t.    212 
Carbuncle ii.    328 


of  thyroid «... 


.Ji.    409 
..ii.    343 


Gnrdine  frilure   nt  high    altitudes, 

causes  ot.. - v.      10 


Cardiographie  curves... 

Martin's. 

Edgrcn's........ 

Bolleston. 

Frederioq/s  _... . 

Caries,  vertebral ... 


t.  312 

r.  312 

t.  313 

v.  314 

v.  317 


Carmine,  LowenthaTs  Floro- t.  372 

Mayers-Grenaeher's —-v.  372 

•mine. v.  371 

Carpus,  dislocation  of  bone*  of- Ji.  270 

Cartilage,  festal  hyaline v.  413 

reticular  structure  of. .t.  306 

Castration Ji.  244 


Catalina    Island     mineral    eprings 

(Cai.) r.      30 


Cataract,  artificial  maturation  of.Hi.  69 
assoelated  with  facial  telangiecta- 
sis   iii.  105 

consideration!  precedent  to  oper- 
ation for. JU.  00 

electric  treatment  of. ill.  69 

etiology  of. iii.  48 

extraction  of. Hi.  51 

after-treatment  of. iii.  65 

operative  methods - Hi.  61 

complications  in iii.  62 

of  the  anterior  capsule iii.  57 

theineielon  in iii.  54 

of  lens  in  its  capsule iii.  56 

by  injection iii.  58 

without  iridectomy,  advantages 

of 3i.  61 

without  iridectomy,  disadvan- 
tages of Hi.  52 

with     iridectomy    Indications 

for. iii.  51 

tabular  results  of. iii.  68 

visual  results  of. iii.  66 

following  fovers iii.  107 

pathogenesis  of. iii.  102 

secondary iii.  67 

senile,    spontaneous    absorption 

of ill.  60 

Catarrh  of  intestines,  acute i.  345 

chronic i.  346 

of  naso-pharynz —iii.  276 


Catarrhal  jaundice i.  320 

treatment  of. i.  321 

Celloidln  embedding v.  379 

parattne  embedding v.  381) 

sections,  clearing v.  381 

sections,  fixing v.  381 
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Capillary  Bronchitis. 
Apomorphia  J001-M 
ev.  1-2  firs. 


Cataract. 

Simple  extraction  (linear 
and  flap  incision),  iii.  51; 
extract,  and  iridectomy,  iii. 
52;  extract  of  lens  in  its 
capsule,  iii.  56;  extract,  of 
ant.  oapsule,  iii.  57 ;  extract, 
by  injection,  iii.  58 ;  electric 
(galvan.)  treat.,  iii.  59;  arti- 
fic.  matur.,  iii.  60;  after 
treat,  semi-transpar.  dress- 
ings, iii.  65;  eeoondary,  re- 
move by  discixion  and  for- 
ceps, iii.  67. 


Cephalgia      Pharynoo-Ttm- 

PANICA. 

Iod.  and  tfiy.to  pharyn  x.arg. 
nit.  1  Jt  spray  to  naros.  gaW.- 
cant,  to  foil,  and  hypert, 
loo.  treat,  mid.  ear  if  perfor., 
Pulitzer  (freq.  foils),  eustaoh. 
oath,  (relieves  pain),  carbol. 
giyc.  10 £-&>£>  antipyrine 
gr.xv-xxtf,UL2l4. 


Cerebrospinal  Men  ingitis. 
Acetphtnetidin*  0.6-0.7  gm. 
ad.,  0.2-0.3   gm.  child.,  iv. 
418 ;  chloroform  inhalations, 
iv.  452. 


Chancroid. 

Salicylic  arut,  incision  of 
buboes  and  removal  of  gland, 
tubiodide  binnuth  instead  ot 
iodoform,  ii.  452. 


Chilblains. 

Keep  feet  warm,  woolen 
stockings,  gentle  friction, 
eklnntform  liniment  or  rani- 
phnrattxl  oil,  tr.  iodine,  alum 
trater,  ointment  of  rosmoline 
and  turpentine,  carbol.  acid. 
baUam  </  Peru,  Hi.  563. 
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Cartilage,  Foetal  Hyaline— Renault,  v.  413. 
Reticular,  Strcctcre  op— R.  Kolster,  v. 
395;  Tillman,   Kassowitx.  Hertwig,    v. 
396. 

Castration— Goodwin,  ii.  244. 

Catalina  Island,  Mineral  Springs  op 
(Cal.)— MeCarty,  v.  39. 

Cataract,  Artipicial  Maturation  op  — 
Schweigger,  iii.  59;  Fb'rster.  Rohmer, 
Bettmann,  Girardi,  Critchett  Barde, 
Mengin,  Bettremieux,  Panes,  Landolt 
Burnett  iii.  60. 

Associated  with  Facial  Telangiectasis 
-Nieden,  Hi.  105. 

Considerations  Precedent  to  Opera- 
tions pok— Critchett  Burnett  Dehenne, 
Sohweigger,  Girardi,  iii.  60;  Collin*. 
Dehenne.  Galesowski,  iii.  61. 

Electric  Treatment  op— NefteL,  Colburn, 
Hi.  69. 

Etiology  op— Bouchard.  Dor,  Panas, 
Stein.  Sohoen,  iU.  48 ;  Gonelia,  Law- 
ford,  BeeeUn,  iii.  49;  Deutechmann, 
iii.  50. 

Extraction— Knapp,  iii.  51;  Manolesou, 
Coppes.  Landolt.  Abadie,  Hi.  52;  Mar- 
mion,  Powers,  Reynolds,  Baker,  Bur- 
nett Vain,  Williams,  Coppes,  Chiaolm, 
Galexowski,  Mooren,  Noyes,  Room, 
Pomeroy,  Derby,  Taylor,  Sohweigger, 
Notts,  Colombo,  Bull,  Pans*,  iii.  53;  Da 
Gama,  Powers,  Dehenne,  Abadie,  iii.  54. 

After-treatment  — Thomson,  Mitchell, 
Chisolm,  MurreU,  Levis,  Agnew,  Bur- 
nett iii.  65;  Snell,  Dehenne,  Pagen- 
stecher,  Montgomery,  Ay  res,  Reynolds, 
Mooren,  Galexowski.  Panes,  Sohweigger, 
Keyeer.  Lyder,  Borthen,  Ecklund,  iii.  66. 

By  Injection— McKeown,  Lee,  Tenon, 
Wioherkiowiox,  Grand-Clement,  Panss, 
Chodin,  Logsetsohnikow,  Williams,  Da- 
vidson, Rbhmers,  Vaoher,  Khodine,  Hi. 
58:  Thomson,  Hi.  59. 

Complications  in— Moles,  iii.  62;  Taylor, 
Doyne,  Bowor,  Galexowski  Critchett, 
Coppes,  Sohweigger,  Bull,  Burnett  Panas, 
Powers,  Dehenne,  Abadie,  iii.  63;  Snares 
de  Mendoxa,  Abadie,  Bottard.  Dojardin, 
De  Weoker,  Fieuxal,  Burnett  Gale- 
sowski, Sohweigger,  Stilting,  Davidson, 
iii.  64 ;  Galexowski.  Hi.  65. 

Op  the  Anterior  Capsule— De  Wecker, 
Meyers,  Gayet  Silex,  Sohweigger,  Fdrs- 
ter,  iii.  57. 

Op  Lens  in  its  Capsule— Burnett  Pagen- 
stecher,  iii.  56;  Samelsohn,  De  Wecker, 
Hi.  57. 

Operative  Methods— Colombo,  Powers, 
Reynolds.  Ketsouroff,  Moorer,  Gale- 
xowski, Manolescu,  Sohweigger,  Gayet, 
Panas,  Adam.  Schmidt  Rlvaud-Land- 
rau,  Hasner,  Rheindorf,  iH.  61 ;  Gayet, 
Knapp,  Sohweigger,  Panas,  Galexowski, 
Schooler,  Landolt,  iii.  62. 

The  Incision  in— Sohweigger,  Daviel,  De 
Wecker,  Jaoobson,  Von  Graefe,  iii.  55; 
Coppex,  Taylor,  Galexowski,  C.  H.  Wil- 
liams, Powers,  Da  Gama,  Schooler, 
Settler.  Schwoigger,  Becker,  Panas, 
Abadie,  Hi.  56. 

Visual  Results  op— Mules,  Burnett  HI. 
66;  Zehender.  Sohweigger,  iii.  67. 

Followino  Fevers  —  Romell,  Fontan, 
Akino-Jiro,  Hi.  107. 

Pathogenesis  or— Panas,  Hi.  102. 

Secondary— Sohweigger,  iii.  67;  Coppex, 
iii.  69. 

Senile,  Spontaneous  Absorption  or— 
Meyer,  Kipp,  iii.  50. 

Catheterism— Bayer,  Engl  inch.  Stamps,  ii. 
220. 

Celloidin— Parappine   Embedding  —  Kult- 
sohisky,  v.  380. 
Sections.  Clearing— Weigert.  v.  382. 
Fixing— Bummers,  v.  381. 

Centre. 

Brachial— Salessi,  Coatee,    Delbet,  i.  9; 

Bottard,  i.  10. 
Crural  — Hun,    Koenig.    Seguin,    i.    10; 

Horsley,  i.  11 ;  Delas,  Hughlings-Jackson, 

i.12. 
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Centre,  cerebral  in  torticollis i.  12 

ferial I.  6 

for  movement*  of  eve-balls I.  9 

brachial 1.  9 

crural i.  10 

laryngeal I.  12 

for  lingual  movements i.  13 

for  masticatory  movements 1.  13 

muscular  sense. i.  18 

olfactory  sense i.  19 

visual  i.  15 


Cephalgia  pharyngo,  tympanioa...lii. 
Cerebellar  tract  ( direct). ▼. 


Cerebral  abscess M i.  40 

pathology  of. i.  42 

treatment  of. i.  43 

hemorrhage i.  43 

hemispheres,  physiology  of. t.  348 

motor  centres t.  348 


Cerebrum,  effect  of  removal  in  bony 

fishes » v.  3S1 

Cervix  uteri,  erosions  and  lacerations 

of iv.  1 

influence  on  uterine  disease,  of 

lacerations  of. - iv.  2 

pathology  of  erosions  and  lacera- 
tions of. iv.  1 

relation     between    cancer    and 

erosions  of iv.  2 

time   for    repairing    lacerations 

of ._...„?. iv.  3 

Chabetout,  mineral  waters  of. v.  44 

Chancroid  „ _ ii.  448 

at  the  anus. ii.  193 

buboes. .ii.  451 

etiology  of. ii.  451 

frequency ii.  450 

gangrene ii.  451 

treatment  of. ii.  452 

Cheek,  plastic  operation Hi.  436 

Chest,  lungs  and  heart,  wounds  of.ii.  302 

Chilblains iii.  562 

China,  medical  demography  of. .v.  186 

Chiropodiatry iii.  558 

Chloral .. Iv.  452 

fatal  results  of  hypodermic  use 

of Iv.  452 

Hofmann's  test  for. v.  101 

hydrate-carmine v.  371 

separation  from  animal  mixtures 

of. v.  101 

Chloroform Iv.  452 

administration  of. _ii.  517 

deaths  from fi.  521) 

or  ether  as  an  amesthetic .ii.  517 

Ragsky'a  test  for v.  100 

Chlorosis. i.  407 

Cholecystenterostomy ii.  118 
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Chlorosis. 

Sulphur,  iv.  506. 


Cholera  Infantum. 

Alcohol,  iv.  419;  cannabi* 
indiea  tr.  with  chloroform, 
morph.  and  ammvn.,  iv.  450; 
coca.  tr.  fol.  1  p.  to  5  ate.,  4-20 
gtt.  ev.2  h.,  iv.  454;  hanutme- 
H*czt.Jl..  iv.466;  naphthalan 
gr.  0.6  g.  2  h..  iv.  484 ;  reaor- 
ein  gr.  as,  iv.  496 ;  nod.  tali- 
cylat.  gr.Kq.2  h.,  iv.  498; 
•alol  (set.  6  mos.)  gr.  ss  ad., 
gr.  x  q.  2  h..  iv.  502. 


Chorea. 

Arsenic  and  iron,  sundry 
drags  commended,  1.  164-65 ; 
Fowler's  sol.,  V\Ua  t.d..  i. 
171;  arwnie  hypodermatic, 
chloral,  cimicvuga,  phytou- 
tigmine  1-64  b.d.,  i.  171:  lo- 
belme  hydrobrom.  gr.  1-100- 
1-20,  iv.  481 :  hydrobrom.  ac. 
if  poat-hemipleg.,  iv.  45U; 
chloral  gr.  xv-xx  d.,  iv.  465 ; 
coca  tr.  and  ex*.,  iv.  455;  hy- 
osctnc  hydrodatt,  iv.  472. 


If  syphil'.,  apecifle  treat;  if 
not.Badalsop.,  iii.46. 


Cirrhosis  or  Ltvxr. 
Soappillt,  iv.  420 


Club-Foot. 

Tenotomy,  iv.  406  and  414; 
shoes,  iv.  407  and  415 ;  brise- 
ment  force,  poultioes,  open 
wound  treat.,  iv.  407 ;  wedge 
op.,  iv.  409 ;  excis.  cuboid,  iv. 
410;  astrag.  remvd.,  tarsot. 
tarsect.,  plaster  bandage, 
operation,  open  section,  dress- 
ings, iv.  411 :  without  op., 
stretching,  treat,  at  birth, 
iv.  406. 


CENTRE  (continued). 

Facial  Cortical— Drummond,  I.  6 ;  Put- 
nam, i.  7 ;  Seguin,  i.  8. 

For  Lingual  Movements— Bernheim,  i. 
13;  Drummond.  i.  14. 

For  Masticatory  Movements—  Langer, 
Lepine,  Broadbent,  Exner,  i.  13. 

In  Torticollis— Poore,  L  12;  Broadbent, 
i.  13. 

For  Movements  or  Etes—  Delbert.  i.  9. 

Fur  Muscular  Sense— Seguin.  Nothnagel, 
Hun,  i.  19. 

Olfactory— Frlgerio,  Griffith,  i.  19. 

Visual— Hun,  i.  16;  Birdsall  and  Weir, 
Seguin,  i.  16;  McBride,  Glynn,  Bou- 
veret,  i.  17;  Leyden,  Ferrier,  1. 18. 

Spiral— Westphal,  i.  32. 

Cephalgia  Pharyngo-Tympanica— E.  Legal, 
iii.  213. 

Treatment  of— Legal,  Hartmann,  Rohrer, 
Gompers,  iii.  214. 

Cerebellar  Tract  (Direct)— LowenthaL 
Clark,  Zaeher,  v.  282;  Furstner,  v.  283. 

Cerebral  Motor  Centres— Aseh,  Neiassr, 
Ferrier,  SchaeJar  and  Horaley,  v.  348 ; 
Ferrier,  v.  349. 

Cerebrum,  Eppect  op  Krhoval  in  Bont 
Fishes  —  Steinar,  v.  351;  Vulpiao, 
8teiner,  v.  352. 

Cervix  Uteri. 

INPLUEN  CE  OR  UtERIRE  DISEASE  OP  LAC- 
ERATIONS op— Noeggerath,  iv.  2. 

Pathology  op  Erosions  and  Lacera- 
tions op— Cushing,  Ruge,  Veit,  iv.  1. 

Relation  Between  Cancer  and  Ero- 
sions op— Cushing,  Fits,  Baker,  Marcy, 
Green,  Strong,  Chadwiok,  Bigelow, 
Miller,  iv.  2. 

Tire  por  Repairing  Lacerations  op— 
Cleveland,  Janvrin,  Spanton,  Emer> 
ling,  Pallen,  Bitter,  Montgomery,  Hadra, 
iv.3. 

Chanchroid— Finger,  ii.  448 ;  Thiery.  Greea- 
ongh,  II.  450;  De  Lucca,  Shield.  Bella, 
ii.  451 ;  Verohere,  Fournler,  Pye,  Villar. 
Anglada.  Di  Bella,  Hebra,  Faloo,  Pok- 
rowski.  Chassaignae,  ii.  452,  453. 
op  Tonsil— Boeok,  Graarnd,  Bahfteeh,  ill. 
293. 

China,  Medical  Demography  of— H.  T. 
Whitney,  v.  186;  Verrier,  Coltman,  ▼. 
187. 

Chloral— C.  H.  Hughes,  iv.  452. 

Hydrate  Carmine— Kultsehisky,  v.  371. 

Chloroform— Stroud,  iv.  452. 

Chlorosis— Pathogenesis— Hunter,   Henee- 
Clark,Du- 


Sie,  Parsons,  Qrubex,  i.  407; 
os,  Oliver,  l.  408. 
Symptoms  of— Mayet,  Hayem.  Gruber. 
Henooque,  Sahli,  Ritter,  Hirsoh,  Clark, 
i.  408 ;  Andre,  Duoloe,  Durosier,  Apets, 
Barie,  i.  409. 
Treatment  of— Schulta,  Strubung,  Clark, 
i.  409;  Nothnagel,  Andre,  Button, 
Hecket,  Maragliano,  i.  410. 

Cholecystenterostomy— Nussbaum,  Wini- 
warter, Kappoler,  Ii.  118. 

CnoLECYSTOTOMY— Cholecystectomy  —  Hof- 
mokl,  Kuester,  Tisohendorf,  Tillmann, 
ii.  117;  Langenbuch,  Tait,  ii.  118. 

CuoRRA-Mackensie,  i.  162;  Lewis,  i.  165; 
Osier,  Sturges,  i.  166;  Gninon,  i.  167; 
Sturgea,  8chuchardt,  West,  Bailton.  i. 
170;Vood,  Owen,  i.  171;  Nauwerck,  i. 
172. 
Caused  by  Ametropia— Culver,  Ranney, 
8tevena,  iii.  154;  Da  Costa,  iii.  155. 

Cholera,  Diagnostic  Value  op  Comma  Ba- 
cillus is— Shakespeare,  Koch,  Gaffky, 
Biggs.  E.  Klein,  v.  475. 
Etiology  of-Klein.  Koch,  v.  246. 
Infectiousness  of— Snow,  Grnber,  v.  476; 

Sohotellius,  Buehner,  v.  477. 
Pretention  or— Nakaxnura,  v.  249. 
Propagation  op— Aird,  v.  247. 
Reaction,  Test  op  Bacilu  for— Shake 
473. 
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Qioleeyslotcmy  cholecystectomy... .ii.    117 


Cholera,  Asiatic,  pathology  of. v.  464 

diagnostic  value  of  comma  bacil- 
lus in t.  475 

etiology  of. t.  346 

home  and  original  source  of. v.  244 

infectiousness  of. v.  476 

localities  visited  by v.  245 

prevention  of. v.  248 

propagation  of v.  247 

reaction,  test  of  bacilli  for v.  473 

red v.  469 

red,  analogy  between  pyoryani, 

and ,"....v.  473 

red,  influence  of  culture  media 

on....... v.  471 

action  of  oxygen  on v.  472 

influence   of    parity  of  culture 

on .. v.  472 

relative   prevalence   by    months 

during  1837.  of. v.  255 

speciflc  poison  formed  in  intes- 
tines  .. v.  469 

treatment  of v.  2S0 

against v.  467 


Cholesterine,    gall-stone    not    from 

bile.- i.  321 

Chorea...... i.  161 

eansed  by  ametropia lii.  154 

complications  of. i.  163 

diagnosis  and  varieties  of, i.  167 

etiology  of. i.  162 

and  rheumatism  relations. I.  166 

post-hemiplegie. i.  170 

paralysis  following i.  170 

monobrachial i.  171 

treatment  of i.  171 

post-mortem i.  .172 

psychoses  in i.  170 

school-made i.  170 

sequels)  of i.  165 

treatment  of. i.  164 

varieties,  duration,  «*<•.,  «»f f.  163 


Chorioblastoses ii.    376 


Choroiditis.. 


..iii. 


THERAPEU8IS. 


AUTHORS  QUOTED. 


COCAINE  INEBRIETY. 

Same  as  in  morphine  habit, 
iii.  432. 


CONGENITAL    OCCLUSION    OF 

Nose. 
Perf.  by   drilling.    Rongeur 
forceps,  tin  tubes  to  preserve 
patency,    iii.    265:     rubber 
bougies  to  preserve  patency, 


Congestive  Headache. 

Antifebrine,  iv.  432 ;  antipy- 
ntw,  16  grs.  e.h.  till  rel..  iv. 
443:  hmrftbram.it:  add  and 
bromides,  iv.  449. 


CONJUNCTIVA,  SPRING  CaTAEER 

or. 
Otraine,  loo.,  lii.  30. 


Chromatophobia iii.      97 

Chromatopsia. iii.      97 


Chronic     alternating      pyrsxia     iu 
pseudo-leu  kmmia....*. i. 


Chyluria. i.    495 

etiology  of. i.    625 


Ciliary     body,     melanotic    sarcoma 

of iii.      44 


Conjunctivitis.  Catarrhal 
and  Purulent. 
Cleanse,  inntil.  tod.  bor.  gr. 
vj.  or.  tnrb.  gtt.,  at/.  de«t.  \ 
Sj  :  a*,  hor.,  xv ;  kmc/.,  JJ  ; 
loc.  to  lids,  wash  lids  54  sol. 
ttc.  bur.,  kg.  ox.  /lac.  gr.  xvj, 
ar.  bor.  9j,  encnine  gr. 
v-x,  ttuml.  *j— M,  within 
lids  and  over  lids, 
lids,  ill.  32. 


In  Measles. 
Early,  sol.  ne.  boric,    loo.; 
later,  sol.    Ay.  bichlor.,  iii. 
107. 


Cimicift 


physiological  I 
iv.    532  , 


Cinchona  and  its  preparations iv.    452 

Circulation,  physiology  of. v.    312 


Cirrhosis  of  the  liver i.  334  ■ 

artificial i.  337 

in  children i.  338  ! 

malarial i.  335  i 

treatment  of i.  339  | 


Phltctenular. 
Germicitles,  iii.  32. 


Constipation,  Habitual. 
Static  insulation,  v.  91. 


Cholera.  (ntntinHw ;. 

Red— C.  H.  Ali-Cohen.  Koch,  v.  469;  Buj- 
wid,  Salkowski.  Brieger.  v.  470;  Jadas- 
sohn, v.  471. 
Red,  An  a  loot  between  Ptocyani  and 

—Jadassohn,  v.  473. 
Red,  Influence  or  Culture  Medium  on 

— Dunham,  Jadasshon,  Bitter,  v.  472. 
Action  or  Oxygen   on— Shakespeare,  v. 

472. 
iNrLUENCE  or  Purity  or  Culture  on— 

Bujwid.  Dunham,  v.  472. 
Specific,  Poison  Formed  in  Intestines— 
Pouchet.   Villiers,  Nicati   and  Reitsch, 
Klebe.  Richards,  v.  469. 
Vacci nation  Against— J.  Ferran,  v.  467; 
D.  D.  Cunningham,  v.  469. 
Treatment  of—  Nakamura,  v.  250. 
Choroid,  Neoplasms  or— Dehenne,  Grand- 
mont.  Panes,  Bassie  reset  Roohon-Duvig- 
naad.  Lawford,  iii.  47. 
Choroiditis— Hutchinson,  iii.  45 ;  Browne.  Ar- 
maignao.  Gavet,  Gilmore,  Brailey,  iii.  46; 
Goldsieher.  iii.  47. 
Chromatophobia— Heilbert.  iii.  97. 
Chromatopsia- Williams,  ill.  97. 
Chronic  Alternating  Pyrexia  in  Pseudo- 
Leucjcmia— Ebstein.  i.  285;  Pel.  i.  286. 
CiMictrcriA  Racemosa,    Physiological  Ac- 
tion—Hutchinson,  iv.  532. 
Cinchona  and  its   Preparations— Ripley, 
M.  P.  Jacobi,   Holt.  Casael,  Frultnlght, 
Broadnax.  A.  Jacobi.  Talley,  Bereggi, 
Delfln,  See.  Hagens.  iv.  453. 
Circulation,     Physiology     or  —  Martins, 
Grunmach,    v.   312;     Edgren.     Marey, 
Chauveau,  v.  313:  Rollesten,  Roy,  Chau- 
veau.  Marev.  v.  314;  Golu.  Gaule,  Mar- 
tin. Donaldson,  v.  315;  Rolleeton.  Moens, 
Fredericu.    Cliauveau,    Marey,    v.   316; 
MacWilliain.  v.  317. 
Civilization,  In pluence  on  Man  or— Mat- 
thews, G.  W.  Woods,  v.  174. 
Climate  and  Phthisis— J.  A.  Lindsay,  v.  16. 
Epfects  op—  Lombard,  (jihun,  Rohe.  v.  2. 
Climatomm;y  -General  Conhi derations— 

A.  WoeikolT.  v.  1. 

Relations  op  Physical  to  Medical- A. 

L.  Uihun,  r.  2. 
Clitoris,  Anomalies  or— Friedinger,  Hein- 

xeltnan.  v.  431. 
Closure   or    Artificial    Anus  —  Angcrer. 

Hertxlierg.  ii.  1H0. 
Club-poot -St.  Germain.  Hchaeffer.  iv.   40H; 

Poure,  Chopart,  Berger,  iv.  409 ;  Redns. 

Ernst  Reid,   Chas.   N.  Jones,    iv.   410: 

Phel|*.  iv.  411 ;  lesser,  Rydvgier,  iv.  411. 
Coca— Cocaine— Nachtigall,  Iv.'efiS;    Eller. 

Dailly,  Diyardin-Beaumets,  Frey.  Nach- 

tixaN .  Diederiohs.Gouguenheim.'Leyden, 

B.  Robinson,  iv.  4M;  Dujardin-Beau- 
mets.  Eller,  Wende,  Nachtigall,  Dieder- 
ioh.  iv.  455. 

Cocaine,  Action  and  Uses  or,  in  the  Eye— 
Borysiekeewics.  Jackson,  Carter,  Lima, 
Galesowski,  iii.  173;  Pardee.  Collins,  iii. 
174. 

Antagonism  to  Chloral— Mosso,  iv.  535. 

ErrECTs  on  Circulatory  Apparatus  — 
Mosso.  Durdufl.  iv.  534. 

on  Nekvoi  *  Svstp.m— Moeso,  Feinberg.  iv. 
533 :  Durdufl.  Feinberg.  iv.  .534. 

on  Respiration— Mosso.  iv.  534. 

Inebriety— tanphenr,  iii.  431 ;  Comanos. 
Bey.  Crothera,  Erlenmeyer,  Hughes, 
Freud,  iii.  432. 

In  Midwifery  — Koller.  Harnak.  W.  A. 
Briggs,  iv.  191;  Q.  H.  Moore.  G.  H. 
Kemp.  iv.  192. 

Toxic  Eppects  op— Matt i ton,  ill.  174. 
Cochin  China,  Medical  Demography  or— 
Rev.  v.  182:  Mondiere.  Collomb.  v.  IKS; 
Maurel,  Mondiere,  v.  184 ;  Verrier,  Case- 
nave,  Morice,  v.  185 ;  Harris,  Bordier.  v. 
186. 

(French)   Medical  Statistics  or— Nico- 
las, v.  5. 
Cochlea,  Functions  or— Gelle,  v.  355. 

or    Guinka-pig.    Preparation    or— G. 
SchwaUw.  v.  384. 
Cod-liver    Oil— Morrhuol— Leger.    Hare, 

Langfeheit.  iv.  455;  Lafage,  iv.  456. 
Collinsoma  Canadensis— J.  V.  Shoemaker, 

Iv.  456. 
Colon  and  Peritoneum,  Anomaly  or— A. 
J.  Smith,  v.  424. 
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Civilisation,  influence  on  man  of  ....v.  174 

Clavicle,  fractures  of- -ii.  363 

Climate,  effects  of. v.  2 

and  disease .. v.  4 

and  phthisis. t.  16 

Climate,  primary  classification  of,   v.  3 

Climatologist,  requisites  of. t.  3 

Climatology .  general   considerations 

of. v.  1 

Climate,  therapy  of. v.  12 

Clitoris,  anomalies  of. t.  431 

Closure  of  artificial  anus. ii.  180 

Coca,  cocaine Jv.  453 

Cocaine,  action  and  uses  of,  in  the 

eye iii.  173 

anaesthesia. Ii.  229 

antagonism  to  chloral iv.  535 

inebriety iii.  431 

local  anaesthesia  from. .ii.  528 

Cochlea,  of  guinea-pig,  preparation 

ot v.  384 

Cod-liver  oil,  morrhuoL.......-.....-.iv.  455 

Collinsonia  canadensis iv.  456 

Colon  and  peritoneum,  anomaly  of,  v.  424 

Color-blindness- iii.  95 

Colotomy  inguinal. - .ii.  113 

Comma  bacillus  of  Koch v.  464 

Concussion  cerebral.. i.  70 

Condurango iv.  456 

Congenital  oeeluaions  of  nose.. iii.  264 

Congestive  hypertrophy  of  liver. i.  341 

treatment  of. i.  341 

Conium. „ - iv.  456 

Conjunctiva,  diseases  of. iii.  29 

epithelioma  and  melanotic  tumor 

of- iii.  36 

pemphigus  of. iii.  100 

spring-catarrh  of. iii.  30 

xerosis  ot ill.  30 

Conjunctivitis,  catarrhal  and  puru- 

lent - iii.  31 

granular,  associated  with  iohthy- 

osis. Hi.  99 

infectious  following  nasal  ery- 
sipelas   iii.  100 

periodic,  from  hay-fever. iii.  101 

phlyctenular .iii.  32 

Constipation 1.  353 

action  of  cathartics  in.....-....—!.  354 

Convallaria. - iv.  457 

Copper. iv.  535 

Corn  silk - iv.  457 

Cornea,  diseases  of iii-  36 

conical ~ ill-  40 

fibroma  of.. iii.  42 

haemorrhage  of. iii.  42 

leuooma  of. iii.  39 

melano-sarcoma  of. -iii.  42 

xeroderma  pigmentosa  of iii.  42 

Corneal  diseases,   bacteriological  Croup,  Membranous. 

studies iii.  36           Apomorphia,  .001-.002  gnn. 

curvature,   relations  of,  to   the  ev.  1-2  h.,  iv.  447 ;  vrrrU.  vir. 

circumference  of  the  head... .iii.  17  1       JL  txt.  (large  doses),  iv.  511, 


CONTRACTURED  Muscles. 

Rapidly    succeeding    heavy 
static  sparks,  v.  00. 


CONVULSION*  IX  TUB  NEWBORN. 

Hot  sponge  <»\er  larynx,  em- 
esia,  rhlora/itrm,  chlorxil  and 
pot.  brum,  per  rectum,  to 
prevent  recurrence;  small 
doses  chloral  and  pot.  brom. 
for  weeks,  suitable  diet  and 
attention  to  bowels,  iv.  296. 


Cornea.  Conical. 

Incision,  trephine,  iridec- 
tomy; cautery  and  atrop., 
wool  pad,  transplanting,  iii. 
41. 


Leucoma  or. 
Scraping,  massage,  «/.  ten- 
binth.  int.,  iii.  39;  pigment, 
tattoo  of  cornea,  iii.  40. 


Corneal  Ulcers. 

Scopolint    sol.  gr.  i    to  Jj, 
water  iv.  503. 


Corns. 

Removal,   remove   pressure, 
iii.  561. 


Cortza.  Acute.      (See  Acute 
Rhixitis..> 

lHlucarpine  mur.,  iv.  494; 
Pulsatilla  rod.  tr.,  iv.  495; 
«wf .  brnzoate  gr.  60-120  pro 
diem,  iv.  503. 


Cramp.  Writer's. 
Counter-irritation, 
i.  181. 


AUTHORS  QUOTED. 


Colorado,  Curate  and  Oct-door  Lara  in— 
Fisk,  v.  23. 
Seasonable  Localities  for  Invalids  in 
-Otis,  v.  25. 

Color-Blixdxeu— Ramsey,  Nettleship,  Chi- 
bert.  Isaru,  Colardeau,  iii.  95;  Hilbert. 
Hoor,  Wolfberg.  Stilling,  Rudall,  Bkk- 
erton,  iii.  96;  A.  Robertson,  Williams. 
Thomson,  Baker,  iii.  97- 

Colotomy,  Inguinal  —  C.  B.  Ball,  ii.  113; 
Langc,  Verneuil,  ii.  1 14. 

Comma  Bacillus  or  Koch— R.  Koch.  Nicati 
and  Reitach,  Van  Ennengun.  W.  Cheyne, 
v.  465;  Lewis,  E.  Klein,  Finkler  and 
Prior,  Deneke.  Miller,  Koch,  v.  466 ;  Roy, 
Brown,  Sherrington,  Emmerich,  Bu.cn- 
ner,  Fliigge,  von  Seelen,  Ferran,  v.  467. 

Concussion,  Cerebral— Albert,  i.  70. 

Condurango— Riess,  iv.  456. 

Congenital  Occlusion  or  Nose— Jarvia,  iiL 
264;  Ilubbell,  iii.  265;  Schatx,  Hoppman, 
Keimer,  Gottstein,  Meyerson.  iiL  266. 

Congo  Basin  and  Cameroon,  Climate  and 
Diseases  or— Buchner,  Mahli,  Nipper- 
dey,  De  Groote,  v.  10. 

CoxiUM-Madigan,  iv.  456, 

Conjunctiva,  Epithelioma  ard  Melanotic 
Tumor  or— Noithrup,  Benson,  iii.  36. 
Pemphigus  of  —  Schmidt-Rimpler,  TiUy, 

iii.  100. 
Spring-Catarrh  of  —  8meiehler,  Konig- 

stein,  iii.  30. 
Xerosis  or— Fraenkel  and  Frank*,  Weeks, 
iii.  30. 

Conjunctivitis,  Catarrhal  and  Purulent. 
Etiology  of-Weeks.  Oldham,  iii.  31. 
Treatment  of— Ilipgins.  iii.  32. 
Granular,  Associated  with  Ichthyosis 

— Buller,  iii.  99. 
Infectious   following  Nasal  Erysip- 
elas— Dufour.  Gradle,  iii.  100. 
Periodic,  pkom  Ha  v -Fever,  Gradle,  iii. 

101. 
Phlyctenular—  Giflbrd,  iii.  32. 

Constant  Temperature  Apparatus,  Elec- 
trical—Borden,  v.  368. 

Constipation— Berne,  Ko liner,  i.  353;  Leu- 
buscher.  Uess,  i.  354;  Cash,  i.  355. 

Coxvallaria— Natlianson.  iv.  457. 

Copper.  Physiological  Action  —  Curd,  iv. 
S3S. 

Cornea,  Conical  —  Cowcll,  McHardy,  Crit- 
chett,  Tatniya,  Cant.  iii.  40;  Abadie, 
Petreeco,  Pincus.  Guiot,  von  Hippel, 
Adamuk,  Revelli.  Martin,  iii.  41. 
Lbucoma  or— Gunn.  Bock,  Snell,  Hogg, 
Daniiger.  Vaquer.  iii.  39;  Beselin,  Das- 
pagnet,  Vacher,  Hirachberg,  Neese,  iii.  40. 
Scndrv  Apfectioxs  of— Benson,  Panas, 
Reid,  Story,Galeaowski,  Dujardin,  iii.  42. 

Corneal  Curvature. 

Relations  or  to  the  Circumference  of 
the  Head— Bourgeois  and  Tscberuing, 
iii.  17. 
Diseases  or.  Bacteriological  Studies— 
Burchardt,  Gallenga,  Widmark,  Hess* 
iii.  36. 

Corn  Silk— A.  Crull.  iv.  457. 

Corpus  Callosum,  Hamilton's  Theory  or— 
Edinger.  Onufrowics,  v.  283 ;  Osborn,  v. 
284. 

Corrosive  Sublinate,  Intrauterine  Injec- 
tions op  in  Midwifery— J.  H.  Croom. 
Bokelmaun,  Hart,  iv.  187 ;  O.  von  Herff, 
G.  Braun,  Simpson,  Vinay.  iv.  188;  L. 
Roulin,  iv.  189. 
Use  or  ix  External  Ocular  Disease— 

Alt,  iii.  176. 
Vapor  or   as   a   DisixrEOTAXT— Konig, 
Kreibohm,  Herssus,  iv.  190. 

Cover  Glass,  thickness  or— Gage.  v.  367. 

Craniotomy,  Abdominal  Section*  and  In- 
duction of  Labor  —  Comparative 
Value  of  — Singer.  Gusserow,  Klcin- 
wachter.  iv.  214;  Simpson.  Martin.  S. 
Wells.  R.  P.  Harris.  Widnier.  Aisonsttat, 
iv.  215. 

CRAMr,  Writer's— Poore,  i.  180. 

Cranial  Pulse.  Diurnal  and  Nocturnal 
Variations  in— Rummo  and  Ferranini, 
v.  347. 

Cremation— Fraser.  Easse.  v.  262. 

Furnaces.  Systems  or  Heating— Sir  H. 
Thompson,  Siemens,  Fraser,  Brnnetti, 
Gorini.  Venini,  Bourrv.  H.  C  Boennlng, 
Gregory,  v,  265;  Brou'ardel,  v,  266. 
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Conn ._ iii.  an 

Corrosive  sublimate,  use  of  in  exter- 
nal ocular  diseases- iii.  176 

Cramp,  writer's „..i.  180 

Craniotomy,  abdominal  section  and 

induction  of  labor.......... iv.  214 

Cremation. v.  200 

Creolin iv.  458 

Croup,  bronchial.. iii.  356 

Cryptorchidismus.. v.  436 

Cydoeephalua_ M v<  444 

Cystiosrous — i.  386 

Cystous  laburnum- ...iv.  535 

Cystitis... .. i.  492 

tubercular. U.  226 

Cystoscopy  .~~.~ ii.  222 

Cystotomy,  suprapubic. ii.  233 

Cysts  of  liver,  hydatid i.  329 

Daeryoadenitis,  double. .- iii.  20 


Dacryocystitis... 


...iii.     20 


Day-blindness  (nyctalopia) iii.     94 


Dead,  disposal  of  the 

the  disposal  of  the, 
articles  on ..... 


.v.    257 

in 

.r.    268 


Deafness  from  secondary  syphllls.lii.    229 
flartinaiwa  diagnostic  oharta.iii.    196 


Decolorising  animal  tissuea. v.    374 


Deflections  of  septum.., 


Dementia,  paretio — 1.    535 

morbid  anatomy  of. .. 1.    536 


Dental  embryology  and  histology. vr.  451 

Irregularities,  etiology  of. .Iii.  525 

nerve  fibrils » y.  456 

pathol.  ansMthetios. iii.  494 

therapeutics „lii.  459 


Dentistry,  prosthetic Jii.    497 


Dermatobia,  larva)  of  in  the  skin..ii.    359 


Dermatoses,  angio-neorotic. ii.    361 

from  moral  shook. _ii.    390 


Dermoid  tumor  of  oornio-eoleral  mar- 
gin  iii.     42 


Deviation  of  septum... 


..441,    271 
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Cnour  {continued). 
Spasmodic. 
iodine  vapor  from  candles  of  : 
iod.,  etc,   iv.   473;  ammou. 
mliryl.,  iv.  498;    rrrat.  eir. 
tjct.fid.  (large  doses),  iv.  511. 


gr.  1 
Iii.  i 


Cystitis. 

Open  bladder,  cauterise,  etc, 
i.  493;  etmiuw  end  lawilin 
oint.  iaunc,  iv.  457 ;  torn  ritk 
At.  a*.  3j-jj.  W.  426;  calc. 
hwpurate,  iv.  467;  retard* 
•oT.  104-20*,  loc  and  int.. 
iv.  496 ;  aalmaphthol,  iv.  500. 

TUBERCULAR. 

Operations,  ii.  226. 

Dacryocystitis. 

Antisep.  irrigation,  iii.  20. 

DEArNESS,  8TPMIUT1C,  SECOND- 
ARY. 

Specific  treat,  and  Eustach. 
oath,  daily,  iii.  230. 

Delirium  Tremens. 

Amy  I  hydrate  gm.  lii-v. — iv. 
424 :  graduated  bath,  (98©- 
60O-40O).  iv.  514. 

Dementia  Paralytica. 
Mrthylal,  iv.  483. 
Simple. 
Mrthylal  3j-iv.  iv.  483 ;  Mo- 
tions with  salt,  iv,  515. 

Dental   Surgery ,  Axjuthet- 
ics  or.  I 

Brom-ethyl,  comint.  iii.  494.  | 

Dentition,  Fever  or. 

Autipyrine  gr.  iv.,  iv.  439. 

Diabetes.  . 

Static  insulation,  v.  91 :  «W. 
unltryl.    gr.    xv,     Fowler's 
sol.    gtt.    v.  g.  d.,    jambul 
«**/«,    1.    470;     cocaine,  i.  , 
470-71 ;     thymol,    vx&ybrm 

1-6  t.d.,  antipyrine  gms.  ; 
Tii.  i.  471 ;  alkaline  baths  for  ; 

Ssnital  enema,  deafness  of 
lab.,  con  tin.  current;  thirst,  j 
rryotin,  i.  472 ;    valerian  gr.  : 
ii-iv    p.    d.,    rrgnt   Jl.    rj-.  I 
TJ|  xxx  t.d..  bromide,  arwnir  | 
and  photphor.  acid,  nulrtnr,  ' 
i.  474;  glycerine  intern.,  v. 
335;  rtlcohoL,  avap  pills,  iv. 
420 :  calc.  hippurate,  iv.  467  ; 
naernarin,  iv.  497. 
Joints.  Swollen,  or. 
2%£   mtl,   irJithyol.,  lulp/tutr 
amnion.,  Iv.  472. 
Mellitus. 
Restricted  diet  and  opium,  i. 
461 ;  dietetic  treat.,  I.  462-3 ; 
mncharin,  method  of  use,  i. 
464 ;  glytvrine,  advisability  of 
use,  i.  405 :  arsenical  Hthiatod 
treatment,  i.  *S6 ;  oxygenated 
water,  nutrphinr  and  diet,  i. 
467;  MltuloMHH  and  opium 
ooinb.,  opium,  i.  468 ;  qutnine, 
mlicyUttt  ofmtdium,  1.469-70; 
iMrniie.  ttf'  brominr,  bromide 
Hf'ptttaM.,  ointment  nulphuret 
poUuw.  for  pruritus  vulva, 
prprinr,  i.  469. 

Diabetic  Coma. 

Sodium  carbowttf,  i.  472. 

DIARRH4EA. 

Kola,   iv.  479;     mmminlica 
buehtt,  iv.  484;    thymol  gr. 
xx-oxx  per  die.,  iv.  509. 
Dietetics  of  Infancy. 

Barley  jelly,  iv.  262;  barley 
water,  iv.  263;  beef  tea,  iv. 
266;  condensed  milk,  form n la 
for  use  of,  iv.  267 ;  diet  at  dif- 
ferent ages,  iv.  264;  flour- 
ball,  iv.  265 ;  gclstine,  iv.  263 ; 
Liq.  nilcin  Bucrhanttu*.  iv. 
263:  Meig's  food.  iv.  267; 
Mellin'i  food  and  Horiicks 
food,  iv.  263 ;  Mellin'i  food, 
real  bro^b  and  whey,  iv.  270; 
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Cremation  (rWwi«#<*/). 

Objections  to   Universal— Ilaeckel,  v. 

267. 
Crkolin— Eemarch,  iv.  458. 
Crimea,  Cure  Seasons  at  the— F.  Weber,  v. 

34. 
Cryptorchidismus— Morpan,  Faivre,  v.  435; 

Pnrham,  Podesta,  v.  436. 
CvcLOCErHALUS— Blot,  v.  444;   Hodges,  Eok- 

lund.  v.  445. 
Cysticercus— Karenski,  1.386;  Hirt,  MoRed- 

dic  Gavoy,   i.  387;   Hannover,  Segay, 

Carles,  Armaignac,  i.  388. 
CvsTicrs  Laburnum.  Action   on  Nervous 

System— Prevost  and  Binet,  iv.  535. 
Cystitis— Guyon.  Hartmann,  i.  492. 

Tubercular— Clado,  ii.  225;  Reverdin,  ii. 

226. 
Cystotomy,  Suprapubic— Dulles.  MaoCormac 

Marc  See.  Guiard,  Clado  and   Nourri. 

Bosckel,  11.234;   Croft,  ii.  236;   Thomp- 
son, ii.  236 ;  Van  Bursa,  ii.  237. 

Dacryoadenitis,  Double— Candron,  iii.  20. 


Dacryocystitis— Widmark,  Browne,  Mohta- 
nelli,  iii.  20. 


Day-Blindness— Nettieship,  iii.  94. 


DEArNESS.SYPHILITir.  Secondary— C.H.Bur- 
nett, Sexton,  Phillips,  Bumstead,  iii.  229. 


Decapitation— R.  Lefour,  iv.  212. 


Decioua  Serotina.  Adenoma  op  — H.  KloU, 
iv.  204. 


Decolorizing  Animal  Tissues— Ciaocio  and 
Campari,  v.  374. 


Deflection  or  the  Septum— Delavan,  iii.  272; 
Volkmann,  iii.  273;  Jams,  Curtis,  Bne- 
worth,  Roe,  iii.  274. 


Deglutition.    Physiology  or- 
Kronecker,  Meltser,  v.  336. 


Density  or  Electric  Current  —  Zenner, 
v.52. 


Dental  Cells— Dean,  Legros  and  Magi  tot,  v. 

453. 
Nerve-Fibrils— L.  C.  Ingersol,  J.  Tomes, 

v.  456. 
Pathology  and  Therapeutics— Cravens, 

Snddnth,  ill.  459. 


Diabetes— Tyson,  Peiper,  i.  441 ;  Kellv,  Drnm- 
mond,  Falls,  i.  442. 
Action  op  Glycerine  in  Artificial— 
Ransom,  v.  335;  Berri.  i.  473:  Knuis, 
Demange,  Todd,  Seaforth,  i.  474.. 
Mellitus— Kohler,  Secgen,  Arnaud.  Ki*cli, 
Hsrdv.  i.  443:  Ebetoin,  i.  445;  Secgen,  i. 
447:  Pavy,  Mering.  i.  448;  Hirsehberg, 
i.  449;  Mlot,  Fournier,  i.  452;  Edwards. 
Marie  and  Guinon,  Raven.  Dreyfus, 
Jendrassik,  i.  453;  Granville,  I.  454: 
Hugounenq,  i.  455;  Jacooud.  i.  456: 
Bernheim  and  8imon,  Pollstechek.  Rey- 
nier,  i.  457;  Koenijc,  Arnaud.  Fink.  i. 
458;  Auderson,  Kelly.  Frew.  i.  450: 
Drnmmond,  Cless,  Hardy.  Boaloiimiv.  \. 
460 ;  Pavy,  I.  461 ;  Flint,  Lcpinc,  Tyson. 
Cless,  i.  462;  Pavy.  Coignard.  i.  163: 
Pollnteehek.  Fincher.  i.  464:  Jaecund. 
Ransom,  i.  465 ;  Martineau,  Vigier,  i.  M\6 : 
Lo  Blond.  Dncbenne,  Brnoe.  i.  467 :  Ville- 
mln,  Sanndbv.  i.  468;  Da  Costa.  Wilson, 
Kingsbury,  Fenwick.  Sanndby.  Welter, 
i.  470;  Bumlini,  Levi.  Goenner,  1.  471 ; 
Lepine,  i.  472;  jfaoooud,  i.  473. 
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Diabetes i.  441 

insip.,  etiology  of d.  473 

treatment  of. i.  474 

mellitus,  complications  of. i.  457 

etiology  of. i.  441 

diabetic  coma. i.  455 

influence   on.  by  peptonuria   of 

.     intercur.  maladies i-  499 

morbid  anatomy  of. i.  459 

nature  and  pathology  of. i.  445 

nervous  symptoms  of. i.  453 

prognosis' of.. a.  460 

relation  with  gout. J.  454 

symptomatology  of. i.  449 

treatment  of. i.  461 

Diabetic  coma,  treatment  of. i.  472 

Diagnosis,  surgical ~ii.  590 

Diaphragm v.  290 

Diarrhoea,  infantile. iv.  363 

Diascorine,  wild  yam  (cale) iT.    459 

Dicephalns  dibrachius v.    445 

Dietetics  of  infancy  and  childhood.  .iv.  242 

Bathing. .. iv.  285 

Clothing W.  285 

Fissure  of  nipple  and  mastitis  as 

indication  for  weaning ir.  248 

Tyrotoxicon iv.  276 

Diffusion  electrode i.  148 

Digestion,  physiology  of. v.  325  I 

Digitalis iv.     15* 

Dilatations  of  the  stomach J.    296 

Treatment  of i.    299 

Dioxynaphthaline. iv.    459 

Diphtheria iv.  300 

contagiousness,  area  of. .iv.  307 

contracted  from  animals iv.  302 

diagnosis  of. iv.  305 

epidemiology  of. v.  250 

etiology  and  pathology  of. iv.  300 

from  infected  milk v.  230 

mortality  from iv.  307 

of  the  ear,  pathology -iii.  244 

preventive  treatment  of. iv.  307 

propagation  of. iv.  303 

relation  of  human  to  that  of  fowls 

and  birds v.  251 

relations  to  tonsilitis iii.  288 

Direct   spark,   method   of  applying 

the ▼•      81 

Disinfection  of  hands,  instruments 

and  sponges iii.    552 


Dislocation  of  bones  of  carpus ii.  270 

of  elbow- H.  269 

of  hip H.  270 

of  shoulder. H.  269 

of  wrist ».  270 


Dislocations  and  sprains. .ii.    259 


panci 


Dietetics   or   IsrAHCT    (Con- 
tinued). 

ncreatine  powders,  iv.  268 ; 
_,  ejrt.  pa  tier.  gr.  ix.,  sod.  W- 
rarb.  gr.  xxii.--M.et.  ft  cht. 
(waxed  papers)  No.  xii.;  8. 
Put  one  powder  into  a  nurs- 
ing; bottle  with  an.  fSU  (Al- 
tered) and  milk  fjg.;  shake 
and  keep  warm  in  water- 
bath  for  half  an  hour  before 
feeding;  add  one-half  tea- 
spoonful  of  milk-sugar, 
pentogenic  milk-powder,  iv. 
2j8:  pilocarpine  and  elec- 
tricity for  scanty  lactation, 
iv.  249;  predigest.  milk,  iv. 
269:  and  plans  for  peptonized 
milk,  iv.  268 ;  raw  beef  juice, 
ice-water,  iv.  273 ;  stripping*, 
iv.  267. 

Diphtheria. 

Le  Gendre'e  Mixt.,  iv.  323: 
hydrarg.  cyanide,  hydrarg. 
biniudtde.  iv.  467.  pyridine, 
tricarboxylic  arid,  iv.  496: 
talinnpththul  gargle,  iv.  499  : 
Dumas'  potion,  iv.  307 :  isola- 
tion; turpentinr  va|>or,  sub- 
limate treatment,  iv.  308; 
forte  acid  irrigations,  chino- 
line.b  per  cent,  sol.;  brush 
every  hour.  H  bromine,  0.5 
gnu. ;    pot.  bnnn.,   .1    gm. ; 
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aq.  dent.,  200  gms. ;  brush  or 
inhale  hourly.  R  br»m.,  pot. 
bromine,  U  0.6  gms.;  aq. 
dest.,  300  gms.;  turpentine 
tine,  of  chloride  of  iron, 
corro*.  tublim..  locally:  fu- 
migation, Delthil's  mixture 
for  fumigation,  Schenker's 
mixt.,  iv.  310;  turpentine 
mixt.  t.d.  in  milk,  etc. ;  alco- 
holic stim.,  tfurpem.with  ether 
spu.,  1  part,  akoh„  3  parts, 
t.d.;  eod.  ealicyl.,  sol.  2 
jper  cent,  every  2  hours: 
eulphur  insufll. ;  intubation, 
rt-jtin  of  turpentine,  iv.  311  ; 
tinc./erri  ehlor.  mixt.  (Fer- 
guson and  Billington),  iv. 
313;  hydrarg.  chlo.  corro. 
iv.  314:  1-2000  cautiously 
employed  as  spray,  also 
internally  cttrrtm.  nub., 
gr.  I-.VM-HHI  every  hour. 
Oatman  treat.,  iv.  315:  hy- 
drarg.  cytmide.,  iv.  315: 
Drescher's  mixt..  quant,  of 
corroa.  tub.  at  diff.  ages,  Iv. 
316:  mercury,  other  salts  of 
alooh.  stim.,  eumlyp.  inhal., 
$od.  benxo.,  Renou  mixt.,  iv. 
317;  pilocarp.  ami  fonnnlse, 
iv.  318:  nod.  benzo.,  iv.  318 ; 
raltimel  1-6-1  gr.  every  hour, 
2-5  grs.  every  few  hours 
till  free  catharsis,  iv.  319; 
quin.  insufll.  every  2  hours, 
blisters,  bleed,  and  hydrarg. 
opium,  pot.  ehlor.  iv.  320: 
quinin,  potaM.  rhlo.  iv.  321  ; 
styptic  treat.,  iv.  323;  per- 
manq.  of  pot.,  mere,  cyanide, 
iv.  323;  papayttin7  pepsin, 
/ry/mn,iv.324;  mhcyt.  acid, 
Sharrar's  form.,  aria  nalicyl. 
gr.  x-xx  every  4  hours,  with 
tmncu*  br.ll/td.  if  pain  ;  Si- 
mon's mixture  for  local 
applic.  nqtailm  and  cubebe, 
«/.  re*,  cxt.  vf  rub.,  gnns.  iv- 
vi :  Simon's  mixt.,  vinegar, 
1  part  to  4  of  water,  for 
gargle,  acetic,  acid  gargle, 
iv.  326;  end.  hypotulpnite 
(Frultnight's  formula),  iodo- 
form (Le  Oendre's  formula). 
hydrarg.  bin.-uml.,  for  gar- 
gle, alcohol  freelv,  iv.  327: 
chloral  hyd.  (Valentine's 
formula),  mixt.  sulphurou* 
acid  carbol.  tine,  ferri.  ehlor. 
pttta**.  ehlor.,  qlyc.,  eulphur- 
.  nun  arid  spray:  treat,  of 
I         neck:    apply  oily  materials 


Diaphragm,  Akatomt  or— Bardleben,  Hssse, 
v.  290. 


Diarrhoea— Krauss,  Chauffard,  i.  346. 

Ixr aivtile—  E.  W.  Hope.  Hayem,  iv.  363 ; 
Lesage,  Holt,  iv.  363;  Hayem,  Holt, 
Baginsky,  Hope,  Le  Oendre,  Vausfhn, 
Schoppe,  Lunin,  Widowitx,  iv.  364; 
Hayem,  Schoppe,  iv.  365. 


Dioscorine— Wild  Yam  (Cale)— Todd,  ir. 
459. 


DiCRrHALCS  Dibrachics— Phillips,  V.  445. 


Diet.  ErrEcrs  ow  Peoples  or  PEofcLiAR— 
Buckle,  v.  172. 


Dietetics  or  Infancy  ahd  Childhood  — 
Louis  8tarr,  iv.  242;  Cheron.  Ringer, 
Pieron.  iv.  248 ;  Corson,  iv.  251 :  Konig, 
Leeds,  iv.  257;  Meigs,  iv.  258;  Liebig. 
iv.  259;  Rotch,  Frowlowsky,  iv.  260: 
Ssnitkin,  iv.  261;  British  Pharmac., 
iv.  263;  Eustace,  Smith,  iv.  266;  A.  V. 
Meigs,  iv.  267;  Leeds,  iv.  270;  J.  J.  Ot- 
tenger,  iv.  273;  Rotch,  iv.  274:  V.  C. 
Yaughan,  iv.  276:  Newton  and  Wallace, 
iv.  278;  M.  Tarnier,  iv.  280;  Matemite, 
iv.  281. 


Digitalis—  Roeenbeeh,  Kobert,  It.  496;  Fra- 
ser.  iv.  459. 


DioxTRArHTHAUirx— Lepine,  iv.  459. 
D 


cobi.  Oatman  of  Nyark.  Klein.  Rothe  of 
Altenburg.  F.  B.  Drescher,  iv.  315: 
Tappan,  Lunin,  Grant  (Bey),  A.  Ja- 
cob), iv.  316:  Jules  Simon.  Tappan. 
Renou.  iv.317;  Barbot.  Love,  Salkowski, 
Paterae.  Fleck,  Buckholts,  Helferich. 
Graham  Brown,  Sanne.  Dumas,  A.  Ja- 
cobi.  Lax.  iv.  318;  Guttmann,  Gelsner, 
Delewsky,  Geo.  B.  Fowler.  Love,  Wm. 
II.  Daly,  W.  C.  Rester,  Thera|ieutic 
Gazette.  C.  H.  Richmond,  Lunin,  N.Y. 
Inf.  Asyl..  iv.  319;  8.  Baruch.  Coester. 
8imon.'  Henoch,  iv.  320;  Richmond, 
Rochester,  Ferguson,  Van  Focke,  iv.  321 : 
Siniou.  J.  P.  Each,  iv.  322;  V.  M.  W. 
Swarts.  F.  B.  Drescher,  Paul  Hesse, 
Eug.  Pirkler,  LeGendre,  iv.  323;  Rues- 
bach.  Jacobi,  J.  K.  Baudar,  Jr..  Rich- 
mond. E.  N.  Liell,  F.  C.  FernakS,  Bre- 
tonnean.  Trousseau,  iv.  324 ;  Sharrer, 
E.  8.  Smith,  Jules  Simon,  F.  Englemaa. 
Racle,  I.  H.  Fruitnight,  LeGendre. 
Illingwnrth.  J  no.  Watson,  ir.  327;  Jules 
Simon,  Werner,  Grant  (Bey).C.  B,  Gal- 
entine,  H.  L.  Snow,  G.  P.  May,  E.  8. 
Smith,  iv.  328;  Hoflnokl,  E.  S.  Smith. 
J.  V.  Stevens,  iv.  329. 

Epidemiology  or— Virchow,  v.  250;  Gep- 
hardt, Emmerich,  v.  251. 

moM  Infected  Milk— Power,  Clark,  v. 
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JH.  406 

discovery  ud  origin  of........ ALL  407 

diatrib.  of. - Jli-  407 

of. Jii.  408 

of. Hi.  406 

it  of. Ui.  409 


Drainage... 


..ill.   su 


Diesdags,  antieeptie  agents  and...ill.    656 
iodetorn  symptoms  doe  to li.    309 


Dramine,  local  snarsfhcsis  from-.. .11. 


Duboisia.  toxic  effect  from ...iii.    100 

use  of  in  keratitis. iii.    169 


Ductus    eboledoehus,   sphincter    at 

month  of. v.  289 

Duodenum,  simple  nloer  of. I.  317 

diagnosis,  prognosis  and   treat- 
ment of. I.  349 

etiology  of. i.  547 

symptomatology i.  348 

Dupuytren's  contracture. i.  146 

DweUings,  disinfection  of. v.  241 

Dynamo,  the  modieal  nam  of. v.  93 

Dyiaoonsia—  hyperaoousis.... iii.  213 


Dysentery,  etiology  of- M i.  343 

pathological  anatomy  o£ i.  344 

treatment  of. i.  344 

Dyslexia. i.  30 


Dysmenorrhcea,  daflnition  of— Iv.      09 

atiology  of. iv.     69 

treatment  of. iv.      69 


Dyspepsia,  diet  in... i.    302 

Dystrophia*  from  resection. ii.    601 


Dyatrophy  of  faoa  and  head i.    IM 

programive  mnaenlar. i.    150 

34-V 


DIPHTHERIA  (continued). 

over  with  iod.  pot.,  pomade 
of  beUad.,  hffuecuam.,  ich- 
thyol  by  Motion,  iodoform 
ouU.  1-10  ev.  3  hours,  iv. 
328;  hydrogen  diox.,  leaf  p. 
of  2£  aol.,  oL  eucalyp.  gtt.  \ 
x.tto.  Oss,  inh.  or.  3  min's. 
ChinoUneWarbarga.iY.329.  ' 

DlPHTHERlTIcDlSEASES  OP  EYE.   , 

Inatil.  eoL  ha.  bichlor.  and 
ac.  bor..  iii.  109:  latum  juice 
instil.,  tori.  ofunyt.,  iii.  110. 

Disinfectants. 

Candles  of  iodvn.  ac.  ealicul., 
/of  and  parqf..  It.  473; 
utdinc  trichloride,  iv.  474. 

DISINFECTION  OP  INSTRUMENTS. 

Heat  to  120O  C,  Ui.  552. 
op  Sponges. 
lit     Sinai     Hosp.    proems. 
Burabeck  s  method,  iii.  562 ; 
keep  in  1-1000  eor.  sub.  sol. 
and  qm  but  once,  iii.  663. 

Dislocation  op  Suoulder. 
Macleod  on  position  and  loca- 
tion, ii.  209. 

Dissection  Wounds,  Infection 
from. 
7W.  iodine,  prevention   of 
absorption,  rales  for  preven- 
tion, etc.  ii.  608. 

Distoma  Pulmonale. 

Antiparasitic  treat.,  tonics, 
expectorant*,  iii.  409. 

Dropst. 

Kola,  iv.  478 ;  etrophanthua 
tr.  (1-20),  iv.  604 ;  Turkieh 
baths,  iv.  613. 

DUCTUS.        COMMl'N.       CHOLEDw 

Stenosis  op, 
Cholecyatenterostomy.  11.118. 

Duodenum,  Simple  Ulcer  of. 
Milk  diet.  ViVAy  water,  iee 
and  erg.  hypo.for  ha)in.,i.349. 

Dysentery. 

Ipecacuanha  treatment,  i. 
344 ;  tr.  eanmabU  indica,  an-, 
timptlcs  by  month,  rectal 
treatment,  irrigation  simple 
and  antiseptic,  opium  tup. 
gr.  i;  eoneine,  i.  345;  ralo-  \ 


Disinfection  of  Hands,  Instruments  and 
Sponges— Vogel,  Knmmel,  BalaielT,  Re- 
dard,  Championnierc,  Mt.  Sinai  Heap. 
Report,  Berabaok.  iii.  562;  Morton,  iii. 


Report, 


Dislocation  or  Bonks  of  Carpus—  Albertin, 

U.27U. 
op  Elbow— Pcrret,  ii.  269. 
or  Hir— Lannetongue,  Pickering  Pick,  De- 

viUers.  ii.  270. 
op  Shoulder— Caird,  Mavleod,  ii.  299. 
op  Wrist- Walker,  Harrison,  Aitken,  U. 

270. 


Dissection  Wounds—  Abrama,  ii.  506 ;  Hirach- 
fclder.  W.  T.  Parker,  Packard,  11.  507; 
A.  Long,  ii.  6U8. 


Distoma  Pulmonale— Whitney,  Baals,  Man- 
son,  Taylor,  Ui.  406;  Ringer,  iii.  407. 


Dicepbalus  Bor— Westmoreland,  v.  444. 


Drainage— Turraae,  iii.  663;  Page,  Axlerode, 
Oersung,  iii.  664. 


Duboisia,  Toxic  Effect  from  —  Chadwiek, 
iii.169. 
Use  of  in  Keratitis— Thompson,  Ui.  169. 


Ductus  Cmolbdochus,  Sphincter  at  Mouth 
op-Oddi,  v.  289. 


Duodenum,   8imple  Ulcer  op  —  Buoquoy, 
LiUlajohn,  Coatee  and  Oairdaer,  Duttl, 
Wiming  and  Wallis,  Rothmau,  i.  347. 
STMrTOMATOLOGT  or— Dntil,  i.  348. 


met  3j  doses,  iv.  468 ;  naph.  ■ 
gr.  Ix-xc   pro  die,  iv.  485;  > 
quebracho,  ale.  ext.  gtt.  xx- 
xxx.  iv.  496;  thymol.  U.  509. 

DYSMENORRHEA. 

Dilate  os.  carbol.  acid,  loo., 
vag.  tampons  and  glut,  of 
alum  and  acid  borne.,  inci- 
sion of  os  uteri,  add.  nitric 
and  iodized  thenal  loc, 
enema  pot.  brom.  et  chloral 
II  gr.  xxx,  antipyrine  gr. 
xv,  iv.  70;  neuralgio  and 
congestive,  antipynnm  sub- 
ontan.,  ft  aq.  bull.  8  grama, 
cocaine  mur.  .10  gram,  anti- 
purine  1.90  gram,  iv.  71; 
collineonia  canad.  tr.  int., 
iv.  456 ;  antipyr.  gr.  xv,  iv. 
10;  guaiac,  am.  tr  Sss-j  ev. 
2  h.,  iv.  466 ;  Pulsatilla  tr.  (10 
d.  preceding  period),  iv.  496. 
Dyspepsia. 

Albuminoids,  i.  302;  vege- 
table diet,  milk,  beer.  meat, 
soups,  wine,  brandy,  i.  303 ; 
vegetarianism,  eggs  raw  or 
soft-boiled,  beer.  In  dilata- 
tion, little  fluid,  no  fata, 
bread  cruet  or  toast,  lengthen 
time  between  meals.  Gastro- 
eetasis  with  diarrhosa,  no 
meat  nor  eggs:  beer,  Hon  id 
malt,  carbon  bisulphide 
tratrr  with  milk  or  beer. 
Gastroectasis  with  oonstina- 
tion,  roast  meats,  touted  - 
bread,  fruits,  beers,  i.  304:  j 
tea.  coffee,  cocoa,  i.-  305:  , 
static  insulation,  v.  91 :  malt 
liefore  or  with  food,  iv. 
423;  iodine  trirhluriile  *»l. 
(1-1A00)  3j  every  2  hours,  iv. 
475:  naphthalin  in  capsules. 
Iv.  485 ;  am.  mUicul.,  iv.  498.  ' 


Duputtren's  Disease— Regis,  i.  155 ;  Koober, 
i.  156. 


Dwellings,  Disinfections  of  — Outtmann 
and  Merke,  v.  241. 


Dynamo,  the  Medical— Martin,  v.  93. 

Dysacousis  (Hyperacousis)— LAnnois.Rosen- 
bach,  iii.  213. 


Dysentery. 

Etiology  of— Rep.  of  St.  Wladimir  Child. 

Hosp..  Ghent,  Bettinger.  Kartules,  i. 

343:  Hlava,  Briggs,  i7S44. 
Treatment  of— McDowell,  i.  344;  Ooelet, 

Fordyoe,  i.  345. 


Dysmenorrhea— Bell,  iv.  69:  T.  A.  Emmet, 
R.  Barnes.  Edls.  Bantork,  P.  Meniere. 
Z.  T.  Dellenbaugh,  iv.  70. 


DvsrEPSiA.  Diet  in— Fraser,  i.  302;  Duiar- 
din-Baaumets,  i.  303;  Hare,  i.  304; 
Fraser,  i.  305. 


Dystrophies  prom  Resection  —  Rochet. 
Wolff.  Ourlt,  Loosen,  Baraban,  Oilier, 
ii.  601. 


DYSTKoruY,  Progressive— Buss,  Putnam,  L 
161.  ^^ 
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Ear  cough. ill. 

diphtheria  of. iii. 

disease  and  brain  soppurstion..iii. 


215  I 
244  I 
241 


symptomatology  of- iii.    205 

middle,  exhaustion  of... 


199 


..iii 

negative  Valealviau  meth iii. 

Cousins'  method _ Hi.    200 

suction  through  catheter iii.    200 

inflation  of. iii.    198 

Hoinmel's  "  tragus  pressure  "  in 

disease  of. iii.    204 

pneumotherapy iii.    197 


East  Indies  (Dutch),  climate  o£ v.  9 

Eaux  Bonnes,  mineral  waters  of. v.  44 

Ecohinococcus ii.  290 

tumors. i.  389 

Ecouvillonage  of  the  uterus  in  abor- 
tion  iv.  184 


Ectopia  abdominale... 
vesica 


Ectromelus... 
Ectropion 


..v.    449 
..v.    449 


...v.    440 
..iii.      20 


etiology  of. ii.  349 

therapeutics  of. ii.  342 

Egypt,  ethnography  of v.  182 

Elastic  fibres.  sUin  for. v.  375 

tissue,  development  of. v.  393 

Elbow,  dislocation  or. ii.  209 

excision  ot ii.  276 

Electric  current,  resistance  of  man  in 
different    diseased    states    to 

the t.  220 

devel'pmeut  iu  animal  life  of.. .v.  221 
distinct    thenueutic    action    of 

different  kinds. v.  69 

errors  in  application  of. v.  70 

Electric  environment,  general  effect 

of v.  221 

Electric  heating-stoves. v.  211 

light,  advantages  of. v.  208 

effects  on  air  of  buildings  or... ..v.  207 

safety  of  in  theatres. v.  206 

v.  56 


Electrician,  outfit  for  an — 

Electricity  as  a  means  of  effecting 

death  in  capital  cases ........ ...r.  219 

general  effects  on  man  of v.  219 

in  paralysis  of  ocular  muscles,  iii.  175 

Electrodes,    basis    of   measurement 

of. v.  52 

methods  of  placing v.  58 

Morton's  pistol v.  87 

(neutral)  definition  of. v.  63 

Electro-motive   lores  and   quantity, 

distinction  between v.  47 

Electro-therapeutics v.  47,  58 

Elephantiasis. ii-  438 

Arabum it.  367 

Elephantoid  scrotum ii.  239 

El  Paso  (Texas)  climate  of. v.  26 

Embalming  and  the  preservation  of 

pathological  subjects v.  257 

preservative  fluids. v.  258 

Embedding  specimens v.  379 

Embryology,    anomalies    and    mon- 
strosities  v.  407 

references  in  article  on v.  450 

Emmetropia  and  ametropia.  Goulds 

model  for  illustrating iii.  182 


Ear  Cough. 

Removal  of  impacted  ceru- 
men, ill.  215. 


Echinococcus  Tumors. 

Open  cysts  and  remove  para- 
sites, i.  389. 


ECZEMA. 

Reeordn  and  zinci  or,  U  i, 
ungt.  aq.  ro*.  10  pts.,  iv.  496 ; 
pot.  permang.  sol.,  wumrein 
and  glyc.  sol.,  lanolin  with 
burnt,  fit/.;  pot.  chlorate  and 
trine  of  opium  sol.,  ii.  342; 
blisters  to  neck  and  spine, 
talirylic  platter  fol.  by  lead 
platter  and  vaeeline,  H  »odii 
areeniat.  gr.  Ja,  aqua  deetil. 
fSlv-3t)-M.  Big.  f3j  t.d., 
saline  purg..  tnntmrnt  </ 
mercury,  ii.  343 ;  pilocarpine 
nit.  sol.  hypoderm..  ii.  344; 
borax  oint.  with  lanolin,  iv. 
449;  cocaine  and  lanolin 
oint.,  iv.  455 ;  geranium  mar. 
Jl.  est.,  iv.  465:  hydrogen 
peroxid.  spray,  iv.  470. 


EMPHYSEMA. 

Iodine  and  vaseline  innnct., 
Iv.  510. 


Empyema. 

Aspiration,  iii.  378-79;  si- 
phon drainage,  iii.  378 ;  inci- 
sion, resection,  iii.  380. 


Endocarditis. 

Cor.    tub.    hypoderm. 
inhal.,  iodine  curb,    in 
i.  191. 


Endometritis. 

Glycer.  tampon,  hot  douche, 
iv.  5;  dilate  cervix  and 
brush  out  uterine  eav.  with 
acid  carbol.  mL  (1:4  or  1:10) 
and  Irrigate  arid  rarbttl. 
*<>l.  (1:25)  or  *ubl.  (1:2000). 
dry  tampons  dusted  with 
powders,  dilate  cervix  with 
iodoform  tampon*,  iv.  6;  acid 
pyndig.  as  atypt.,  canst,  and 
antisop..  ana  pu-rie  *ol. 
warm  intrauterine  injec- 
tions, electro-chemical  action, 
Iv.  7;  Abbott's  curette  and 
a,  iv.  8. 


AUTHORS  QUOTED. 


Ear  Cocgii— JakSns,  iii.  215. 

Diphtheria  or— Pathology  of— Moos,  iii. 
241;  Buhl.  Hejdel  and  Meyer.  Klebs. 
Moos.  Koch.  iii.  245;  Moos,  iii.  246; 
Schwalbe.  Key,  Retains.  Moos.  iii.  247. 

DISEASE  AND  BRAIN  Suppuration— C  H. 
Burnett,  R  F.  Weir.  iii.  241 ;  Barker, 
Barr,  TrUckenbrod.  SchondorfT,  Mae- 
ewen,  Groeniield,  McBride  and  Miller, 
Annandale,  Bramwell.  Caird.  Chiene, 
Hughes-Bennett,  J.  Black,  iii.  243;  Bur- 
nett, iii.  214. 

Middle,  Exhaustion  op— Bishop,  Savage, 
Wilde,  Valsalva.  Folitser.  Cooaina,  fli. 
200;  C.  8.  Turnbull,  iii.  201. 

HOMMEL'S  TRAGI'S  PRESSl'RE  IN  DISEASES 

of— Horomel,  Schwartie,  Rohrer.  Lneae, 

Trautmann,  iii.  204. 
Inflation     or—  Folitser,     Lucae-Gruber. 

Prinos,  iii.  198. 
East  Indies  (Ditch).  Climate  op— Metagar, 

Paster,  v.  9. 
Eadx  Bonnes,  Mineral  Waters  op— Pidoax, 

v.44. 
Echinococcus  Tumors— Prick,  Landau,  Viti, 

Tillaux,  Viorordt.  i.  369. 
Ectopia  Abdominals— Hawkins,  Hirigoyen, 

v.  449. 
Vesical— Shattuck,  v.  449. 
Ectromelus— Hirst,  v.  440. 
Ectropion— Benson,  iii.  20. 
Eczema. 

Etiology   of— Fortescue    Fox.     ii.    340; 
Deligny,  ii.  342. 

Therapy,  of— Lawrence,  Chaos,  Wider- 
hofor,  ii.  342;  Manchester,  Jamieson, 
Cheron,  ii.  SI'S. 
Egtpt,    Ethnography    op— II.    R.    Green, 

Engel,  v.  181 ;  Grant  (Bey),  Moncorvo,  v. 

182. 
Elastic  Fibres,  Stain  for,  Martinotti,  v.  375. 
Tissce,    Development   op— Kuskow,    v. 

393. 
Electric  Current,  Resistance  of  Man  in 

Different  Diseased  States  to  the— 

Charcot,  Wolfenden.  v.  220. 
Light,  Advantages  or— Martin,  Hart- 

maan,  v.  208. 
Effect  on  Air  of  Buildings  of— Rank, 

Laurbe,  Geurout,  Crompton,  v.  207. 
Safety  of  in  Theatres— G.  Martin,  r. 

206. 
Electrical  Environments,  General  Ef- 
fect  of  —  Fasio,    Gay   Lussac,    Blot, 

Turley,  v.  221. 
Electricity    as  a   Means  of  Producing 

Death— Fell.  v.  219;  E.  Thompson,  T. 

A.  Edison,  v.  220. 
In    Paralysis   of   Ocular   Muscles— 

Eulenberg.  Salterain,  iii.  176. 
Electrodes.  Basis  of  Measurement  of— 

Erb,  Remak.  v.  52. 
Methods  of  Placing— Erb,  v.  53. 
Electrolysis  —  Strom,    Newman,    ii.    219; 

Hutchinson,  ii.  220. 
Elephantiasis  Arabum— Moseley  and  Morri- 
son, ii.  367. 
El  Paso  (Texas),  Climate  of— SchaaflUr.  v. 

26. 
Embalming    and    Preservative   Fluids— 

Gannal.    Laskowski,    Wickersheim,   v. 

258:    Tilton.    Bouchard    and    Bearnis, 

Imadn,  Grawits.  v.  259. 
The    Preservation   or  Pathological 

Subjects— Laskowski,    Eases.    Latour. 

Franchina.  v.  257 :  Lauth.  v.  258. 
Emphysema— Bon veret, ill. 381):  Hodge, lv.33  . 
Empyema  — Gaucher.     Netter.     McPnedmn 

Rnssel   Holly.  Fraenuel.  Immerman  iii. 

377:   RuMoi.  Immerman.  iii.  378;  Sim- 

monds.  Powell.  Madcr.  iii.  379;  Pollok, 

Griffith.  Boeokel.  Iloleti.  iii.  380. 
Encephalic    Lesions*  —  Boinvert,    Hutchin- 
son. Alexander,  i.20:  Bruno.  Hun.  i.  21 : 

Griffiths,  i.  2! :   Marfan.  Duril.  Bon  me - 

ville  and  K-h  Wall.  1.  23 :  Glynn.  Op- 

penheim.  Wcstphal,  Wi'kes.  Oppenheim 

and  Sienicrliuic.  i.  21;    1'asteur.  i.   2*>: 

Seguin,  i.  2> ;  Dnxmmond.  Marten.  Hum- 

Shrev,  May,  8ucklin?.  i.  27:  Iaennee. 
ehu'ltse,  i.  2S:    Leelie  and  Bramwell, 
Schnls.  i.  29 :  Pontoppidan,  Taubner.  1. 
30;  Leclerc,l.3I. 
Encefhalocele— Smith,  v.  444. 
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(hymn* - iii.  380 

m  children iv.  335 

collapse  of  long  in. _iv.  335 

pathology  of. iv.  335 

ipyema iii.  377 

diagnosis iii.  377 

etiology iii.  377 

prognosis iii.  378 

ill.  378 


1  of  tooth „..v.  462 

Encephalitis,  suppurative. i.  40 

Eneephaloeele. v.  444 

Enchondroma. it.  438 

Endocarditis,  etiology  sod  pntbology 

of \ZZZL  186 

prognosis  of. i.  191 

symptoms  of.. — ....i.  190 

Endometritis. It.  4 

Endoseopy it.  207 

InstrnmonU   tor   visual    inspec- 
tion.  U.  208 

Entsrectoray,  operation  of. „U.  iB 

Enteritis,  membranous. i.  347 

Enuresis. .. iv.  365 

etiol.  and  treatment. iv.  365 

Epbedrine  as  a  mydriatic— ill.  in 

Epidemiology — v.  344 

Epidermidoses...^ ii.  309 

Epidermis,  minute  anatomy  of v.  398 

Epididymis.............. ii.  241 

Epilepsy i.  101 

OfJologv  of I.  105 

indications    and     oontra-indiea- 

tions  for  trephining  In. ii.  47 

relation  of  anomalies  of  eye  to. iii.  155 

pathology  of. i.  104 

path.  snat.  of. I.  103 

semeiology  and  diagnosis  of. i.  101 

treatment  and  prognosis  of. i.  105 

trephining  for ii.  39 

Epiphysis    of    humerus,   traumatic 

separation  of. ii.  294 

Epiphysitis  of  hip.  scute ii.  393 

Episcleral  electrode. Hirschmann's  Hi.  177 

Epistaxls iii.  249 

etiology  of. iii.  249 

treatment  of. * iii.  230 

Ergot. .. W.  460 

Ergotin  in  congestive  conditions  of 

the  eye iii.  176 

Erigeron,  oil  of. „ It.  460 

Eruption,  bullous,  due  to  potassium 

iodide ii.  361 

peculiar  vesicular,  children ii.  391 

septicemic » ii.  389 

Erysipelas ii.    351,  472 

artificial)  v  produced,  rel apse  of.  11 .  355 

epidemic 'of. 11.  356 

of  face,  retro-bulbar  ne  iritis  fol- 
lowing   11.  355 

hepatic ii.  357 

idiopathic,     followed     hy     gan- 

grene ii.  357 

in   inJfcnoy  and  childhood iv.  291 

paralysis  following ii.  354 

treatment ii.  473 

of  pharynx iii.  282 
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AUTHORS  QUOTED. 


Enteritis,  Membranous. 

Diet,   reg.    bowels,    arsenic, 
mild  astringent  inject.,  1. 347. 


ENURESIS. 

Circumcision,  tr.  nue.  vom. 
and  art.  vrootjl.  combined, 
atropia,  blister  of  liniment 
canthar.  over  nape  of  neck 
high  up,  It.  366. 


Epididymitis. 

Pulsatilla  rod.  sr..  if.  195. 


EPtLRPST. 

Anti/rbrin*  gr.  Till.  t.d..  iv. 
434 ;  caffein*,  rod-liver  oil  and 
phosphorus,  bromvlrs,  etc., 
red  pepper  pack,  i.  105 ;  gal- 
vanisation, etc..  I.  106;  cir- 
cumcision, trephine,  i.  106, 
1U8,  109 ;  removal  of  ovaries. 
bn  unities  and  galvanism,  i. 
107;  ItrvmkU  of  sotlium, 
ron/uin,  nilro-glycrrine,  i. 
KM;  nntifebriws  gr.  xv-xlv 
per  diem,  i.  109:  antipyriw 
gr.  x-xv  t.d.,  bromide  0/ 
nirJcrl  gr.  i.  hypermetropic 
correction,  i.  109;  diet,  i. 
110:  trephining.  II.  39; 
anttfebrin*  1.0-2.75  gms.  p. 
d..  iv.  434;  hwlrobronxie 
acid  and  bromides,  iv.  449; 
coca  tr.  or  est.,  iv.  455; 
conium,  iv.  457 ;  lobeline  hy- 
drobrom.  gr.  1-100-1-20,  iv. 
481. 


Er  1ST  AX  13. 

Blisters  over  liver,  same  with 
pot.  chlor.   and  iron,  oil  «y 
rrigrrtm  ( Vanad. )  gtt.  5- 10  on 
sugar,  cocaine  insuf.  fol.  by 
tannin  insuf.,  antipyrine  gr. 
5-15,    dangers    of  plugging, 
dangers  of  galvano-cauterv, 
ill.  250;    cru/crtm  oil  5  to  15 
drops  on  sugar  ev.  4  h..  iv. 
461 ;  geranium  mac.  /t.  est.  I 
pt.    1-3  water  Inc..  iv.   404:  | 
hamameli*  Jl.  cxt.  3j  ev.  1-3  1 
hrs„  iv.  466:    ipectc.   pule, 
tvppo*.  gr.  xx  fol.  by  gr.  iij 
ST.  3  hrs.,  iv.  478.  I 


ENDOCARDITIS. 

Etiology  and  Pathology  of— Stern  and 
Hirschler.  Botes.  Wechselbanm  and 
vVyssokovitsch,Rlbbut,NeUer,  Frankel 
and  Sanger,  i.  187:  Rosenbnch.  i.  188; 
Houtaug.  Broca,  Stern  and  Hirschler, 
i.  1H9;  Velden,  Pel,  Augier  and  Des- 
plau,  1.  190. 

Prognosis  of  —  Rosenbach,  Stern  and 
Hirschler,  i.  191. 

Symptoms  of— Pel.  Stern  and  Hirschler, 
i.  190. 

Treatment  of— McClun,  1. 191. 

ENDOMETRITIS,  AGENT*  TOR  MEDICATION    IR 

— Dobrouraroff,  Chiron,  iv.  7;   Abbott, 

iT.8. 

Treatment  of— T.  A.  Emmet,  Doleris.  iv. 

5;  Munde,  Engelmann,  Landau,  Vul- 

Het,  iv.  6 ;  Apostoli,  iv.  7 ;  Baraduo,  iv.  8. 

Endoscopy  —  Oeia  von  Antal,  Zuelser,  ii. 
207. 

Enterectomt— Newell,  Rydvgier,  Du verger. 
Jobert,  Lembert,  U.  SCi ;  Reybord.  De- 
dan,  Berenger,  Ferand,  Amussat,  Gely, 
Cserny.Gussenbauer,  Kiirschner,  Bishop, 
Nenber.  Madelung,  ii.  9f>;  W.  8.  Hal- 
stead,  ii.  96;  Koeberle,  Kocher.  ii.  98. 

Enteritis,  Membranous— Field,  i.  347. 

Eruresis— Harkin.  Haml.  Adams.  Claude  Ber- 
nard. M.  Foster,  Eckard.  Erb,  Mosso, 
Pellieani.  iv.  365. 

Ephedrjne  as  a  Mtdkiatic  Nagai,  Miura, 
iii.  172. 

Epidermis,  Minute  Anatomy  or  -A.  Bias- 
chko,  v.  398;  Lnschka,  v.  401. 

Epididymis— Neumann,  Englisch,  ii.  241. 

Epilepsy— Oliver,  Laufenaner.  Lehrun,  Bour- 
neville.  Witkowski.  i.  lul ;  Leidesdorf, 
Bannister,  i.  102:  Baker,  Alexander, 
Dercum,  Mills,  i.  101:  Zohrab,  Pepper, 
Vetter,  Lemoine.  i.  hM:  Mello.  Bourne- 
ville  and  Baumgartcn.  Marie.  Thompson, 
Rockwell,  i.  10>:  S'nkler.  Bennett  snd 
Oould,  I.  10t>:  Laufenaner,  8hrautin, 
Ilnghes,  i.  IH7 :  Spitxka,  Franks,  Schu- 
f*Mt.  i.  1(18;  Wheeler,  House,  8alm, 
Leidy.  Jr..  Hare.  Da  Costa.  Frothing- 
ham,  i.  109:  Bridges.  Dana,  1. 110. 
Relation  op  Anomalies  or  Eye  to  — 
Ranuey.  iii.  155:  Stevons.  Rep.  Willard 
Ins.  Asyl..  Schleich,  Oliver,  iii.  156; 
Fore,  Finkelstein,  iii.  157 :  Frothingham, 
Pechdo.  iii.  159. 
Trkimmpcing  por— Oliver,  ii.  39;  Horsley, 
ii.  40;  Garmany.8avill.il.  42;  Prewitt, 
Bryson,  Mudd.  ii.  43 :  Marewen,  Rbmer, 
ii.  44:  Von  fierginann,  Weismann,  ii. 
45. 

Epistaxis. 

Etiology  of  — Verneuil,  Duiardin-Beau- 
ineU.  Harkin,  Colin.  Bandler,  Beverly 
Robinson,  iii.  249;  Martin,  Merignao. 
iii.  250. 
Treatment  of— Verneuil,  Harkin.  Echo- 
verria,  De  Forrest  Willard,  Fletcher 
Ingals,  Beverly  Robinson,  Uelle.  Iii. 
250. 

Ergot— Bumm.  Savitski,  Todd,  Kelly,  Allan. 
Emerson,  iv.  460. 

Ergotin  in  Congestive  Conditions  op  Ete 
-Paddock,  III.  176. 

Erigeron,  Oil  or— Bartholow,  iv.  460;  DeF. 
Willard.  ir.  461. 

ERTSirELAS— Gataen.  ii.  351 ;  Brieger.  ii.  354 ; 
Born.  Weiland.  ii.  355:  Schniver,  ii. 
356;  Mitchell.  Boucher.  Rosenbach,  ii. 
357  ;  Trelat.  Ceocherelli.  ii.  472 ;  Oienne, 
Desplata.  Ii.  473:  Goodwin,  ii.  474; 
Terrier.  Weir.  Feabody.  Dra|«r.  ii.  475 ; 
Airy,  Bnchauan,  Von  Wolfenberg,  ii. 
476 ;  Si'hadeck.  ii.  477 :  llal«ermann, 
Desplats,  Nusabaum.  Op*,  ii-  478;  John- 
ston. Fraipont.  ii.  479:  Loreni  Fraipont, 
ii.  480:  Frev.  Ei*e!«borg.  ii.  481. 

Ertthema— Polotcbnoff.  ii.  332. 
Intertrigo-  Sevestre,  ii.  337. 
Nodosum— Mackenzie,  ii.  340. 
op    Pharynx  —Wells.    Delavan.      Stern, 
Henninn.  Bedford.  B.  Brown.  HI.2K2. 

Ertthropsia  —  Ileilfaert,  Purtscher,  Ssili,  iii. 
98. 

Etiioxypappbinx  —  Chabot.  Dujardiu  -  Beau- 
mets.  It.  461. 

Ethyl  Lactate  -Pellacaui  and  Bertoni,  iv. 
461. 
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Erysipeloid ii.  357 

Erythema ii.  332 

intertrigo  in  young  infants ii.  337 

.  nodosum M ii.  340 

treatment  of. ii.  337 

Erythropaia .- iii.  98 

during  pregnancy iii.  136 

Eeerine,  effects  of,  on  eye- iii.  160 

Ether,  administration  of. ii.  518 

or  chloroform  a*  an  enaMthetic~ii.  517 

drinking ii.  512 

Ethoxycaffeine- .' iv.  461 

Ethyl  lactate - iv.  461 

Ethylene,  chloride,  action  of  on  eye  of 

dog. iii.  175 

Eucalyptus .. - iv.  462 

Eugenol - ~.iv.  463 

Euphorbia  dromond li  (drumine)...iv.  459 
heterodoxa  (see  alveloc), 

pilulifora iv.  463 

Europe,  increase,  during  past  thous- 
and years,  of  population  in ...  v.  175 

Eustachian  tube,  diverticulum  ofLiii.  228 

and  tympanum,  anatomy iii.  226 

obstruction  of,  in  diabetes Hi.  228 

submucous  emphysema  in iii.  198 

electrolysis Ui.  199 

Exanthemata,  scarlet  fever.. iv.  348 

Excision  of  ankle ~ ii.  281 

of  elbow ii.  276 

of  foot. ii.  282 

general  and  special Ji.  275 

of  hip ii.  277 

of  knee ii.  278 

of  scapuls ii.  275 

of  shoulder ii.  276 

of  wrist ii.  277 

Excitability  of  cortex  in  animals....!.  72 

Excrescences,  vascular _IH.  561 

Exomphalismua. .v.  449 

Exopthalmic  goitre. Ui.  106 

Exopthalmos,  pulsating .iii.  21,106 

Exstrophy  of  bladder. ii.  224 

Extra-uterine  pregnancy,  destruction 

of  foetus  in,  by  electricity v.  56 

Extremities,  absence  of....... v.  439 

anomalies  of  the v.  438 

excessive  development  of v.  438 

gunshot  wounds  of. - _ii.  313 

Eye,  antiseptics  in  the Jii.  174 

best  methods  for  obtaining  anti- 
sepsis in  operations  on iii.  174 

classification  of  palsies  of,  in  dis- 
eases of  pons. _ iii.  144 

complications  of,  in  malaria... iii.  108 

In  measles iii.  107 

constitutional  diseases  of,  in  the 

light  of  embryology iii.  2 

diseases  of,  and  nasal   diseases, 

connections  between iii.  101 

depending  on  continuity  of  struc- 
ture  ML  99 

diseases  of,  due  to  naso-pharyn- 

geal  growths Hi.  105 

from  anaemia iii.  102 

special  organs  of. iii.  17 

through  the  vascular  system  ..iii.  102 

effects  of  albuminuria  on iii.  1L2 

diabetes  on  the iii.  Ill 

diphtheria  on  the iii.  109 

gout  and  rheumatism  on iii.  108 

section  and  stimulation  of  cer- 
vical sympathetic  on iii.  106 

syphilis  on 111.  114 

embolism  of  vessels  of,  in  puer- 
peral ferer„ iii.  136 

enucleation  and  evisceration  of, 
comparatire  merits  of. 


...  iii. 

during  pregnancy iii.  136  or  Wrist. 

reports  on iii.  85  Hot    iron   after    operation, 

foreign  bodies  in iii.  88  .  iodoform  wire  gauae  splint, 

removal  by  electro-magnet iii.  89  I  li.  277, 


THERAPEUSIS. 


Epulis,  Fibrous. 
Removal,  ui.  449. 


Erysipelas. 

AiUifebrute,  iv.  427;  creta, 
prep.,  adipis  ii  Jj,  ae.  car- 
hot.  3j  loc.,  iv.  451 ;  hydro- 
chinon  gr.  v-xxx,  iv.  420; 
iodqformed  collodion  loc., 
massage  in  oedema  of  face, 
ii.  478;  iehthyol  loc,  ii. 
478-480;  carbolic  acid  pul- 
verisations, ii.  478;  «vbli- 
mate  bathing,  etc.  Frai- 
pont's  sublimate  treatment, 
ii.  479 :  iehthyol  and  vaseline, 
mercury  bicnlor.  sol.  3-1000, 
iodoform  jfauze,  mercury 
bichlor.  ointment,  *od.  ben- 
zoaU  inter.,  ii.  358 :  locally 
benzoic  acid,  ointment  of 
tr.  iodine  and  turpentine, 
copper  sulphate,  iron  sul- 
phate, zinc  oxide,  naphthtt- 
Un,  mercury perchloruU  sol., 
mac  chloride,  iodqform, 
chalk  ointment  with  carbolic 
acid.,  iL  359. 

or  Pharynx. 
Spray  of  ert.  verat.  vir.  fid. 
git.  xx,  ex.  aeon.  fid.  gtt.  x, 
tr./errtchlor.  3j,  aq.  SiV.,  M. 
iii.  282.  *'-** 


AUTHORS  QUOTED. 


Ethyline  Chloride,  Actio*  or,  or  Eyr  or 

Dog— Dubois  and  Roux,  iii.  175. 
Eucalyptus  —  Guilmeth,  Thomas  -  Caraman, 
Meunicr,     Biot,    Duiardin  -  BeaumeU, 
Molliere,  iv.  462;  Chabannes,  iv.  463. 
Eugknol— Ochse.  iv.  463. 
Euphorbia  Dhumondii  —  Drumine  —  Raid, 
Ogstou.  iv.  459. 
Pilulifera— Payne,  iv.  463. 
Europe.  Increase  During  Past  Thousand 
Tears,  or  Population  in— I.  Sternegg, 
v.  175. 
Eustachian  Tube  and-Tyhpanum.  Anatomy 
—Randall  and  Horse,  Weber-Liel,  iii. 
226;  Bath.  iii.  227. 
Diverticulum  of— Kirschner,  iii.  22H. 
Electrolysis  in— Miot,  Baratoux,  Wolff, 

iii.  199. 
Obstruction  or,  in  Diabetes— Miot,  Iii, 

228. 
Submucous  Emphysema  or— Follak,  Turn- 
bull,  Hi.  198. 
Excision  or  Ankle— Zeses,  ii. 


Foot- Wheeler  and  Curly,  Oilier,  ii.  fSL 
Knee  —  Lucas  -  Champiunnierer*  ii. 


Erythema. 

Walnut  leaves  decoct.,  cam- 
phorated oil  frictions,  bis- 
muth salicyL  and  starch 
poteder,  tannic  acid,  give. 
and  rice  water  wash,  ii.  337. 


Excisions,  General. 
Antisepsis,  ii.  275. 

or  Hip. 
Operation,  pack  wound  with 
iodoform  gauae,  U.  278. 

or  Knee. 
Rigorous    antiseptic    meas- 
ures, ii.  278. 

or  Shoulder. 
Hot  iron  after  operation,  ii. 
276. 

or  Tympani  and  Ossicles. 
Kessel's   op.,  ii.   237;    Sex- 
ton's op.,  ii.  238. 


278; 
Gerstor,  Banks,  AlUngham,  ii.  279; 
Baker,  Bucckel.  ii.  2H0. 

Elbow— Defbntaine,  Sands,  ii.  276 ;  Gant, 
ii.  277. 

General— Schuckardt,  ii.  275. 

Hi p— Whitman.  Roberts,  Oilier,  ii.  278. 
j       Shoulder— Boeckel,  ii.  276. 

Wrist— Gangolphe,  Dudon,  ii.  277. 
Excitability  or  Cortex  in  Kew-Born  Ani- 

mals — Bechterew,  i.  72.  . 

Exompualismus— Simpson,  v.  449. 
Exophthalmic  Goitre— Wherry,  Drnmmond, 

Bobone.  iii.  106. 
Exophthalmos,  Pulsating  —  Clark,  Arago, 
iii.  21 ;  Peschel  and  Angeluooi,  Clark, TiL 
106. 
Extra-Uterine   Pregnancy,  Destruction 
or  Foetus  in,  by  Electricity— Fetch, 
Rockwell,  BlackweU,  v.  58;   AveUng,  v. 
59. 
Extremities,  Excessive  Development  of— 
Grandin,  Hartley,  France,  v.  438;   Kur- 
nan,  Wolff,  Parker  and  Robinson,  Fillen- 
baum,  Parham,  v.  439. 
Eye  amd  Ear.  Congenital  Defects  of— 
Snell,  v.  441. 

Relations  op— Pooler,  Kipp,  Hi.  129;  Mac- 
kinlay.  Wadsworth.  iii.  130. 
Eye,  Antiseptics  in  the— Burnett,  Carter, 
Rampoldi,  Maklakow,  IU.  174. 

and  Sexual  Organs,  Relation  of— Pow- 
ers, iii.  131. 

and  Teeth,  Relation  or— Brubaker,  Rn- 
•  mean.  Tvner,  Redard.  Brunschvig,  iii. 
130:  Browne.  Ziem.  iii.  131. 

Best  Methods  for  Obtaining  Antisepsis 
in  Operations  on  —  Carter.  Rohmer, 
Schumann.  Burnett.  Weeks,  iii.  174. 

Classification  of  Palsies  of,  in  Diseases 
of  NosE-Gowers,  iii.  144. 

Complications  of.  in  Malaria  —  Bull, 
Javal,  LandoltPonoet.  Sedan,  iii.  108. 

In  Measles  —  Galesowski,  Trousseau,  Hi. 
107. 

Constitutional  Diseases  of,  in  the 
Light  of  Embryology— Tweedy,  iii.  2. 

Diseases  or,  and  Nasal  Diseases,  Con- 
nection Between— Nieden.  Hi.  101. 

Diseases  of  Due  to  Naso-Pharyhgral 
Zeim.  Hi.  105. 

Effects  of  Albuminuria  on— Gaad.  iii. 
112;  Delalande.  Trousseau.  Fa  ret.  Net- 
tleship.  Anderson.  Ounn.  Deutschmann, 
Landesborg,  Evetsky.  iii.  113;  Carl 
Hersog,  HI.  114. 

Embolism  of  Vessels  of,  in  Puerperal 
Fever— Wagenmann.  Hi.  136. 

Enucleation  and  Evisceration  of  Com- 
parative Merits  of  — Frost.  Crouxe- 
feyte,  Becker.  Arlt,Pulido,  Osio,  Lang, 
iii.  83:  Cheatham.  Mauthner,  Cross, 
Carter,  Knapp.  Ronton.  Keall.  Mules.  Ui. 
84 :  LancTaylor.  Bripn.  D'Oench,  Hi  .85. 
During  Pregnancy— Polaillon,  Hi.  136. 

Foreign  Bodies  in  —  Debierre.  Berger. 
Armaignac.  Boweu,  Dujardin,  Cnis- 
holm,  Hi.  88 :  Noyes,  Tangeman,  Bonrn- 
onville,  Pfala,  iii.  89. 

Removal  by  Electro-Magnet  —  Minor. 
Sinclair,  Wolf  berg.  Keese,  ill.  89. 

Gastric  Origin  of  Diseases  or— Turn- 
bull,  Clement,  Hi.  131. 
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Etk  (etMtuuud). 

functional  disorders  of. iii.  92 

gastric  origin  of  diseases  of...-lii.  151 

Wot  sostcr  of iii.  US 

Holden's  instrument  for  testing 
insufficiencies   of    recti    mm- 

oles. _iii.  182 

hysterioal  affections  of. .Ui.  120 

influence  of  menstruation  on  the 

functional  activity  of. all.  134 

injuries  of  the iii.  86 

from     concussion     end     explo- 
sions  iii.  86 

by    melancholia    during    lacta- 
tion  .. Iii.  136 

by  electric  light iii.  91 

from  lightning iii.  91 

from  obstet.  forceps.. iii.  87 

Jackson  i  tesvlenses. iii.  182 

leprosy  of. — iii.  99 

manifestations  of  sundry  enceph- 
alic lesions  in...... .iii.  144 

materia  medics  and  therapeutics 

of  ..^ iii.  MP,  170, 171 

mechanical  aids  for  treatment  of 

diseases  of. iii.  176 

monolateral  hysterical  affections 

•of,  causes  of. iii.  150 

motor  apparatus  of,  in  man  and 

vertebrate* iii.  4 

aerroua  diseases  of. iii.  126 

nutrition  of. iii.  1ft.  102 

Oldham's  device  for  "Frauklin 

m       glasses  M iii.  182. 183 

paralysis  of  muscles  of. iii.  141 

parasitic  affections  of. i.  402 

persistent   haemorrhage    in   an- 
terior chamber  of. iii.  86 

Purve's   mirror    for    operations 

on. iii.  182 

relation  of  anomalies  of,  to  mental 

disorders .. iii.  150 

Behinidt-Rimplers       lens-scoop, 
cystitome,  cutting   spoon  and 

soariner.. iii.  176 

•elf-enuoleatloo  of. iii.  85 

sketch-book  or  Uaab iii.  183 

Anderson's  speculum  for  foreign 

bodies  in ill.  182 

symptoms  in  Graves'  din iii.  346 

symptoms  of  pellagra  due  to  de- 
ficient nutrition iii.  105 

transplantation  of. iii.  85 

total  hvflterical  paralysis  of  mus- 
cles "of. „ iii.  151 

tubercular  diseases  of. iii.  110 

visual  disturbance  of  function.iii.  94 
Wolf  burg's    "hydrophilous    pa- 
per "  dressing  for iii.  182 

xeroderma  pigmentosa  of. iii.  100 

and  ear,  congenital  defects  of... v.  441 

relations  of...... iii.  130 

and     sexual     organs,    relations 

of ill.  131 

Eyeball,    minute   anatomy   of  cell- 
nests  of  motor  nerves  of. v.  274 

Eye-cells  (porcelain)  of  Wit-berkie- 

wics- iii.  182 

Eye-glasses,  Chinese  mica. iii.  183 

Eyelash  in  ant.  chamber  of. iii.  42 

Eyelashes   and   eyebrows,  pedicnlis 

pubis  of. iii.  102 

Eyelid,  abscess  of  lower,  from  dental 

periostitis iii.  101 

ehalsaion iii.  18 

blepharitis-ciliaris,  cancer  ofJii.  18 
encapsuled  sarcoma  of  mistaken 

for  chelation iii.  18 

skin-grafting  on iii.  18 

transparent  cysts  of.  arising  from 

glands  of  Moll iii.  18 

Eyelids,  diseases  of. .. iii.  17 

erectile  tumors  of. iii.  18 

lupus  vulgaris  of. M iii.  101 

lupus  vulgaris  of M iii.  18 

monocular  and  binocular  closure 

of iii.  3 

Eyes  and  nose,  relations  of. iii.  127 

and  teeth,  relations  of. iii.  130 


Excrescences,  Vascular. 
Remove,  cauterise,  iii.  562. 


Exophthalmos,  Pulsating. 
Lig.  com.  carotid,  dig.  com- 
press, of  carotid,  UI.  21. 


Extrauterine  Preonanot. 
Oalvano-puncture,  galvanic 
shocks  (strong)  through 
mass,  tetanias  fetus  By 
strong  fturadic  cur.  one  pole 
in  vag.  and  one  over  mass 
for  one  hr.,  after-treat,  sta- 
bile appl.  of  galv.  cur.,  v.  38. 


AUTHORS  QUOTED. 


Eye,  HssrKs  Zoster  or. 

Arnen.  rhri  ri  tott.  or  out*., 
farad,  cur.,  if  kerat.  atrop., 
ungt.  *.«/.  ox.  ruh  gr.  x., 
morjth.  gr.  iij quin.  sntisep., 
cautery,  iii.  127. 


Persistent  H  jemorr.  in  Ant. 
Chamber  or. 
Eruvrf.  int..  iii.  86. 


Eyeball,  Burns  or. 

Atrop.  1-10,  cornine  1-20,  or. 
e**-.  1.  o/.  olit.  9,  Ui.  88. 


Eyelids,  Sarcoma  or 

Incision  and  expression,  iii. 
18. 


Erectile  Tumors  or. 
Cautery,  iii.  18. 


Lupus. 
Arid  pyrogal.  lor.,  ill.  18. 


Ete  (cvutUued). 

Herpes  Zoster  or— MiUendorf,  iii.  126; 

Wbeolock,  Hers,  Durrnty,  iii.  127. 
Hysterical  Appections  or— Finkelstein, 

iii.  150. 
Inpluence  or  Menstruation   on   the 

Functional  Activitt  or— Finkelstein, 

iii.  134. 
Injury  to.  bt  Electric  Light— O.  Mar- 

Un,  Phillips,  iii.  91. 
bt  Melancholics  during  Lactation  — 

Crouigneau.  Mackinlay,  iii.  136. 
prom    Concussion    and    Explosions  — 

Mules.   Franke,  Philipsen,  iii.  86;  von 

Hippol.  Orossmann,  Shah,  iii.  87.    ' 
prom  Obstet.   Forceps  —  Berger,  Buller, 

iii.  87. 
prom  Liohtning— Knies.  811ex,  iii.  91. 
Leprosy  op  — Secondi.  Masse,  Vincentiis, 

iii.  99;  Kaponi.  Buckman,  iii.  100. 

MONOLATERAL    HYSTERICAL     APPECTIONS 

or.  Cause  or— Potain,  iii.  150. 

Motor  Apparatus  op,  in  Man  and  Ver- 
tebrates— Motais.  iii.  4;  Powers,  iii.  5. 

Nutrition   or  — Panes,  Giffbrd,   Ui.    15; 

Randall.  Kollook,  C.  8.  Turnbull,  iii.  16. 

Paralysis  or   Muscijes  or  —  Westphal, 

Coroenne,  Remak,  iii.  141;    Eisenlohr, 

iii.  142. 

Persistent  Hemorrhage  in  Anterior 

Chanrer  op— Bettmann,  iii.  86. 
Relation  op  Anomalies  or,  to  Mental 
Disorders  —  Lautenbach,    Oliver,    iii. 
159;    Condberg,  Stevens,    Berlin.   Wil- 
brand,  iii.  160. 

Selp- Enucleation  op— Mackinlay,  Cro- 
uigneau. Fulton,  iii.  M. 

Statistics  op  Diseases  op— Magnus,  iii. 
183;  IIowe,Noyes.Corradi.Kubli,  Steffan, 
iii.  184;  Ricker.  Lopes.  Tiffany,  iii.  185. 

Surgical  Instruments  pob— Schmidt- 
Rim  pier,  iii.  176;  Briggs.  Browne,  Dale, 
Theobald,  Prince.  Enlenberg,  iii.  177. 

Stxptoms  op  Pellbgra  Dub  to  Depict- 
est  Nutrition— Rampoldi,  iii.  105. 

Total  Hysterical  Paralysis  or 
Muscles  op— Borel.  iii.  151. 

Transplantation  or— May,  Bradford, 
Beraban,  and  Rohmer,  iii.  85. 

Tubercular  Diseases  op— Zieminski, 
Reuss,  Verrey,  Stoking.  Rampoldi.  iii. 
110;  Fnch,  Pagensticher,  Panes,  Wagen- 
mann,  Neese,  Brailey,  and  Hartley,  iii. 

Xeroderma  Pigmentosa  or— Reed,  iii. 

100. 
Diabetes  on   the  —  Hirsohberg,  Holland 

iii.  Ill :  Lagrange,  Senut,  Sohirmer,  Do 

Wocker,    Kamooki,    Deutsohmaen,    iii. 

112. 
Diphtheria  on   the  —  Alt,  Trousseau, 

Fox,    iii.    109;     Oil  let   de  Grsndmont, 

Changaruier,  Coppes,  Remak,  Zieminski. 

iii.  110. 
Gout    and    Rheuhatism    on  —  Zyehou, 

iii.  108;  J.  Hutchinson,  Panes,  Meurtao, 

Ui.  109. 
Section  and  Stimulation  or  Cervical 

SYMrATHETIC  ON— ill.  106. 

Syphilis  on— Mraeek,  iii.  114;  Browne. 
Trouseeaii.  Tepliechme.  iii.  121 ;  Abadle, 
Martineau.  Beswiok,  Ruckert,  Halten- 
hoff.  Hogg,  Haali.  Gradle.  Tomanitskl. 
iii.  122;  Oppenheim,  iii.  123. 
Eyeball,  Minute  Anatomy  or  Cell-Nests 
or  Motor  Nerves  or— Duval  and  La- 
borde.  Von  Gudden.  J.  Nussbaam,  Broad- 
bent,  Mendel,  Legend  re.  and  Berger.  v. 
276;  Hitaig.  v.  277. 
Eyelashes  and  Eyebrows.  Pediculis  Pubis 

or— Despagnet,  iii.  101. 
Eyelid.  Abscess  op  Lower,  prom  Dental 
Periostitis— Ziem,  ill.  101 ;  Chalazion, 
Dehenne,  iii.  18. 

Encapsuled  8arcoma  or— Randall,  iii. 
18. 

Erectile  Tumors  or— Guaran.  iii.  18. 

TRANsrARENT  Cysts  or— Tartnmri,  iii.  18 

Lupus  op— Ware.  iii.  18. 

Lupus  Vulgaris  op— Ware,  ill.  101. 

Monocular  and  Binocular  Closure  or 
—  Langendorff,  iii.  3. 

8rin-Grapting     on  —  Wicherkiewics, 

Qritser,  iii.  18. 

Eyes  and  Nose,  Relations  or  —  Ziem,  iii. 

127 ;  Bohone.  Berger.  Bettmann.  Gradle, 

iii.  128 ;  Hack,  Schmidt- Rimpler,  ill.  129, 
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Twee,  foreign  budie*  in... iii.  454 

persistent  oedema  of....... ii.  36ft 

Facial  nerve,  central  origin  of  ocaUr 

fibres  of iii.  2 

Fallopian  tube,  catheterization  of..iv.  117 

structure  of v.  394 

Fat,  absorption  of.  in  intestine v.  331 

Femur,  fracture  of  neck  of. ii.  2S3 

Fertility - iv.  159 

Ferram,  iron iv.  463 

Fever,  pernicious  urethral ii.  220 

Fevers J.  226 

general  pathology  of. J.  226 

treatment  of. i.  238 

Fibrin,  stain  for v.  374 

Fibromata  of  the  nose. iii.  262 

Fibromata. .. M ii.  435 

Fiji,  medical  demography  of v.  190 

Fissures  of  the  tongue i.  293 

Fistula*,  gastro-intestinal  and  inter- 
intestinal  —i.  37ft 

Flat-foot iv.  414 

cause  and  treatment  of... iv.  414 

Flavoring    extracts,    artificial    per- 
fume* in - v.  235 

Fluke-worms,  trematoda. _i.  389 

Fluorides^ iv.  463 

Foetal  ducts,  involution  of. v.  414 

expulsion,  post-mortem. _„iv.  224 

Foeticide  and  infanticide v.  161 

Foetus  foliaeeons t.  490 

influence  of  maternal  impressions 

upon  the iv.  161 

Food     adulterations,     international 

measures  against v.  238 

physiological  effects  of  coloring 

matters  on .- v.  234 

supply,  hygienic  study  of. v.  229 

ii.  27ft 

ii.  282 

Force  in  orthodontia,  external ill.  547 

Foreign  bodies  in  bladder,  removal 

»f .. ii.  229 

Forests  on  marshy  lands,    sanitary 

value  of. .". v.  225 

Fracture  of  olaricle -ii.  263 

of  first  rib ii.  262 

intrauterine ii.  260 

of  neck  of  femnr. ii.  263 

of  patella. ii.  265 

of  skull ii.  260 

of  vertebrae ii.  26H 

France,   causes   of   depopulation   of 

parts  of. v.  177 

epidemics  in- v.  253 

Frankllnism,  causes  of  revival  of_v.  69 

French  springs  and  baths- .v.  43 

Friedreich's  disease. i.  96 


Foot,  amputations  of... 
excision  of. 


Frontal  sinus,  abscess  of. iii.  274 

probing  of. M ..iii.  274 

Funis,  prolapse  of  the. iv.  222 

Furuncles,  pathogenesis  and    treat- 
ment of. ii.  327 

Gall-bladder,  amount  and  nature  of 

secretion  of. v.  336 

surgery  of ii.  117 

Gall-stone  eholesterine  not  from  the 

bile i.  321 

Gall-stones. I.  321 

treatment  by  olive  oil 1.  325 

vomiting  of. .....i.  324 

Galvanic  measurement  and  dosage,  v.  47 


THERAPEU8I8. 

Fever. 

Alcohol,  1.  238;  baths,  1.239; 
oxygen,  cold  baths,  pot. 
cJdor.,  iodatea  and  bro- 
mate*,  alcohol,  milk,  L  241 ; 
glycerine  anti/ebrine,  acid 
ealicyl.,  acid  carbot.,  baths, 
i.  242;  terat.  vir.,  aconite, 
geisem.,  ammon.  aaHcy.,  i. 
243;  ammon.  eulicy.  with 
apt*,  ammon.  aromat.,  anii- 
yyrettee,  cocaine  hydroehlor. 
hypoderm.,  i.  244;  tartar 
emetic  sol.  for  loss  of  hair, 
nitrogen  inhal.,  oxygen  in- 
hal.,  i.  24A;  Jacob!  on  ali- 
mentation, i.  24ft;  Duffy  on 
alimentation,  1.246;  Dujar- 
din-Beaumets  on  alimenta- 
tion, i.  247 ;  Nevin  on  ali- 
mentation, i.  248;    alcohol. 
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Iv.  419;  amyl  hydrate,  lv. 
424;  antift&rine  0.2ft  gm 
dos.  2.0  gm.  p.d.,  iv.   426; 


antipyrine,  iv.  439;  benz. 
aniUde  0.5  gm.  dose.  iv.  448 : 
coffee  (strong  infusion),  iv. 
451 ;  quinine  (hypod.)  carba- 
mide, iv.  453 ;  ammon.  eaHr 
cvlate  gr.  8-10  g.  2-4  h.,  lv. 
498;  cold  baths,  lv.  614. 

Fibroma  or  the  Nose. 
Electrolysis,  iii.  262. 

Fissure  or  Nipple. 

Ungt.  start  oxide,  naff,  hy- 
drara.  ammon.,  iv.  249;  ml. 
of  ether,  tine,  benaoin,  car- 
bolic acid,  ungt,  hyararg. 
ammon.,  iv.  250. 

Flat-Foot. 

Shoes,  Ogston's  op.,  iv.  416 ; 
Kolbe  appar.  iv.  407 ;  splints, 
iv.  407 ;  St.  Germain  appar., 
iv.  408:  traction,  Iv.  408. 


Fluke- Worms,  Trematoda. 
Iron,  Bland'a  pilla,  1.  390. 

Foreign  Bodies,  Removal  or. 
Evacuating  catheter,  suction, 
DeForrest  Willard's  litho- 
lapaxy  evacuator.  ii.  229. 

Fracture  or  Patella. 

Suture  of  fragments,  ii.  265 ; 
massage,  ii.  266 ;  Malgaig- 
ne's  hooks,  ii.  267. 

or  Neck  or  Femur. 
Long  splint,  no  extension, 


^Sfe."1 


Fractures,  Dislocations  and 
Sprains. 
Massage,  ii.  258 ;  bone  trans- 
plantation,   ii.   200:     ivory 
pegs,  ii.  260. 

Furuncles. 

Carbol.  acid  inject.  20,  in- 
cision and  disinfect,  appli- 
ances, ointment  of  red  pre- 
cip.  10  parts,  lanolin  100 
parts,  ii.  327 ;  apt*,  camphor 
or  tr.  iodine,  baths  of  eoda, 
alum  or  mercury  bichloride, 
calcium  sulphide  inter.,  iron 
iodide,  locally  tr.  arnica  and 
tannic  acid,  gum  acacia,  ii. 


Gangrene. 

Amputation,  ii.  600. 

Qastralgia. 

Acid  areen.  gr.  1-24  and  ext. 
gent.  gr.  ii  t.d\,  i.  306 ;  coun- 
ter-irritation, generous  diet, 
i.  307. 

Gastritis. 

Kefir,  Iv.  422 ;  hydrobromie 
arid,  iv.  450;  cocaine  to 
facilitate  lavage,  lv.  454: 
oxygen  inhal.,  iv.  489. 


Facial  Nerve,  Central  Origin  or  Ocular 

Fibres  or— Mendel,  Nuesbaum,  iii.  2. 
Fallopian  Tube,  Catheterization   or— A. 

Conner,    iv.    117;    Widmer,    Bircboff, 

Doran,  11.  Duncan,  iv.  118. 
Structure  or— Orthman,  v.  394. 
Fat,  Absorption  or,  in  Intestine— Grne- 

hagen,  Schaefor,  Mali,  v.  331. 
Ferrcm— Iron— Losio,  iv.  463. 
Fever,  General  Pathology  of— Maealister,  i. 

226;  Maelagan,  i.  228;  Austin  Flint,  i. 

229;    Wood,  i.   231;    Collie,  Hobboose. 

Hotel,  i.  232;  llandneld  Jones,  i.  235; 

8y Iva  and  Peseardo.  Bokai.  1. 236 ;  AmleL, 

Nevin,  i.  237;  Zweifel,  Nevin,  I.  238. 
Treatment  of— Collie,  i  238;  Austin  Flint, 

1. 239 ;  Albert  Robin.  Dujardin-Beanmets, 

i.  241;   Glax,  Semmola,  Hare.  Finkler. 

Lowenberg,  i.  242;   Unverrieht,   Beall. 

Seay,  Barnett,  Sullivan,  L  243;  Sydaev 

Phillips,    Da   Costa,   i.   244:    Pbulaln. 

Valensuela,  Jacobi,  i.  246;  Duffy,  i.  246: 

Dujardin-Beaumeta,   i.   247;    Nevin,  i. 

248. 
Fibrin,  Stain  for— Weigert,  v.  374. 
Fibroma  or  the  Nose— Pluyette,  Massei,  Bey 

Cossolino,  Lincoln,  De  Rossi,  iii.  262. 
Fibromata— £.  W.  Gross,  ii.  43ft. 
Fiji,  Medical  Demography  or— Blyth,  v. 

190;  Beechy,  v.  191. 
Flat-foot— Barling,  iv.  414;  references,  iv. 

416. 
Flavoring  Extracts,  Artificial PERruMRs 

in— Poincare  and  Vallois.  v.  235. 
Fluke- worms— Trematoda— Hatch,   1.  389; 

Hartley,  Eylea,  Napier,  i.  39U. 
Fluorides— Lucas,  iv.  463. 
Fcctal  Ducts,  Ltvolution  or— Theremin,  v. 

414. 
Expulsion  or.  Post  -  Mortem— Korsch.  iv. 

224. 
Forres.  Foliaceous— Napier,  v.  450. 

Influence  or  Maternal   Impressionr 

upon  the— Barker,  iv.  161 ;  Bnsey,  E. 

Frank,  Exner,  FrankeL  iv.  162. 
Foods,  Adulterations  or— Gemmell.  v.  233. 
Adulterations,   International,  Meas- 
ures Against  —  Bronardel,    Pouehet, 

Hilger,  v.  239. 
Physiological    Errficrs    or   Coloring 

Matters  on—  Arloing  and  Cazeneuve,  v. 

234. 
Forests    on    Marshy    Lands,    Sanitary 

Value  or— Faaio,  v.  236. 
Formation  or  Artificial  Anus,  Inguinal 

Colotomt  —  Allingham,    Jr.,    ii.    173; 

Cripps.  ii.  177. 
Fracture  or  Clavicle— Bennett  and  Flinn. 

RinRwood,  il.  263. 
FirstRib— Lane,  li.  262:  Marsh,  Meesiter, 

11.263. 
Neck  or  Femur— Raven,  il.  263. 
or  Patella— Von  Bergmann,  Kirmtavon, 

ii.  265 ;  Fowler,  Von  Bergmann,  Lange, 

Bogdanik,     Von  Bergmann,     ii.    266: 

Anderson,  ii.  267. 
Fractures.   Dislocations    and    Sprains— 

Deslongchamps,  Poncet,  il.  239;  Soeiu. 

Bircher,  ii.  260. 
Intra-uteeine— Linek,  Braun.  11. 260. 
or  Skull— Ercilsa,  il.  261 ;   Berger  and 

Klumpke.  ii.  262. 
or  Vertebra— Quenu,  ii.  268. 
France,  Causes  or  Depopulation  or  Parts 

or— Guirard,  v.  177 ;  Lacaasagne,  v.  178. 
Epidemics  in— Coffee,  Darolle.  Gibert,  Du- 

'    din-Beaumefa,  v.  253;    Manifest,   v. 


ttf 


Friedreich's  Disease— Freyer,  Mendel,  i. 96 : 

Mastin,  i.  97. 
Funis,  Prolapse  or  the— Maygrier,  iv.  222. 
Furuncles  —  Bockhart,    Escherich.    Herges, 

Chambard.  Votaries,  Bidder,  Jorisenna. 

Van  Rentergehen,  Halle,  Palasne,  IL  S2B. 

Gall-bladder,  Amount  and  Nature  or  Se- 
cretion or— Birch  and  Spong.  v.  336. 

Galvanic  Measurement  and  Dosage— 
Rockwell.  Martin,  Engelmann.  Masser, 
Bailey,  v.  47 :  Viguuroux,  v.  60. 

Galvanoplasty  or  Human  Bodies—  Kergo- 
vati,  Massedaglia,  v.  260. 

GANGRENE-Oseune,  ii.  481;  Horner,  ii.  483; 
Will.  Lang.  ii.  484. 

Gastralgia— 8awyer,  i.  306. 

Gastrectomy— Senn,  Cserny.  Rydvgier,  ii.86. 

GastricVrins, Valves  in— Hachstetter.v.  288. 
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Galvaao-eaatery,  ttw.NHM„ 

MW  USSS  Of. ................ 

Galvaaoplasty  of  human  bodies... 

Gangrene.......... .-... 

•ad  septicaemia... 


.ii. 

.ii. 

method  of  diagnosis   of 

.ii. 


Garbage,  disposal  oC... — t. 

Uas-lightlng,  electric  applianos  for,  v. 

Gas-stoves,  vitiation  of  air  by v. 

Gastralgia i. 

Gastrectomy .. ii. 

Gastric  cancer. ....L 

treatment  of. — l. 

veins,  valves  in. v. 

Gaultheria,  oil  of. _iv. 

Gastrocele. .. .v. 


63 

63] 
260  I 
481  ' 
500  | 

484  ! 
241 
208 
212 
306 
85 
310 
3U 
307 
288 
464 
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Gastrodynia. 

Bismuth  mbnUrrUe,  iv.  448 ; 
cocaine,  sol.  (1-600)  Jss  g.  l4 
h..  iv.  461;  eollin*onia 
canad^  iv.  466. 

Genito-Urinary  Diskasb. 
Coatinc   anjestheeia   in,   ii. 


AUTHORS .  QUOTED. 


ii.      88 


method  of  operation. ii. 

statistics  of. .ii. 

Gastrostomy,  feasibility  of. ii. 

indications  for  end  statistics  of.ii. 

operation...... ii. 

Gelatine,  liquefaction  by  faaeteria..v. 
Genital  organs  of  female,  lymphat- 

Genito-nrinary  snrgieal  diseases.. ..ii. 

Gealto-nrlnnry  system,  anatomy  of. v. 
tract,  development  of  festal v. 

German  mineral  springs  and  re- 
sorts  . v. 

Geraainm 

Glanders.. 


iv. 

iil. 

pathogenesis  of. iii. 

treatment  of. iii. 

primary,  due  to  amenorrhea.. iii. 
Gleditschinclocal  anaesthesia  froin.ii. 
Glengarriff  and  Qneenstown,  as  re- 
sorts for  phthisis  and  asthma.v. 
Glioma,   endophytum   and   exophy- 

torn iii. 

Globe,  diseases  of  the iil. 

snrgieal  operations  upon  the... iii. 
Glottia,  spasm  of. . M Hi. 

treatment  of. iii. 

Glycerine iv. 

Ooitre iii. 

galvaao-caiitery  in „...v. 

morbid  anatoniy  of. „. iii. 

pathogenesis  of. iii. 

symptoms  of. Hi. 

treatment  of. . iii. 

Oonoouocns.  the.  and  its  recogni- 
tion   v. 

Gonorrhoea. „. ii. 

complications ii. 

of  the  rectum ii. 

etiology i|. 

pathoJogy ii. 

treatment  or. ii. 

Gmt. i. 

pathology  and  path.  anat. i. 

relation  to  diabetet i. 

treatmcut  of. i. 

Gent  and  rheimatism i. 

Grave's  disease - iii. 

morbid  anat. . iii. 

pathogenesis iii. 

symptoms Hi. 

treatment  of. . iii. 

Gray  matter  of  cord,  minute  anatomy 

of  post,  horns  of. v. 

Great  Britain,  mineral  waters  and 

baths  of. v. 

Grindelia      robusta,      physiological 

action. .. iv. 

Growth  and  age v. 

ditcaset  of t. 

of  school  ohildren v. 

of  tissues. v. 

influence  of  the  circulation  on 

the v. 

Onaiae iv. 

Gunshot   and  punctured  wounds  of 

head H. 

Gustatory  nerves,  specific  energy  of, 
demonstrated. v. 
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71 
82 
83 
307 
308 
465 
336 
61 
337 
336 
337 
338 

133 

410 

41'» 

192 

413 

440 

446 

136 

438 

4M 

430 

428 

344 

34.1 

344  , 

346  I 

346 

274 

45 

536 
350 
362 
361 
359 

360 
466 
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Germicides. 

Otrr.  tub.  with  tod.  chloruU, 
mercury  bicklor.,  oorr.  nub. 
sol.  with  mur.  arid,  mercury 
biniodide,  mercuric  chloride 
comb,  with  mtlicyl.,  carbol. 
ami  benzoic  ocuIm,  calcium 
chloride,  bromine  and  quin. 
by*lrobromate,iii..W;  iodo- 
form in  sol.,  hi*mmth,  tub- 
iodide,  tueptol,  orthophenol, 
tulphurie  aeitl,  iii.  557. 

Glaucoma. 

Sclerotomy,  eterine,  iridec- 
tomy, Bub-conjuuctiv.  fistula, 
nerve  stretching,  iii.  70. 


Glioma. 


Hi.  71. 


Glottis.  Spasm  or. 

Prophylactic  tracheotomy , iii. 
307. 

Goitre. 

lottine  injections.  Hi.  338: 
Injections  of  eryotin  and  car- 
bolic arid,  evacuation  and 
injection  tr./er.  rhlor.,  iodo- 
form and  urtenic  internally, 
galvanism,  thuja  locally, 
surgical  removal,  ligation  of 
thyroid  arteries,  enucleation, 
removal  of  isthmus,  scraping 
walls  and  packing  tine  lo- 
tion, chromic  acid.  Hi.  340. 

Gonorrhoea. 

Snndal-wood  oil  internally, 
Ii.  447 ;  oil  of  winter  areen 
V\v  t.d.,  tnlicyltite  unit  gr. 
xx  o.h.  in  acute  orchitis,  ii. 
448;  abortive  treatment,  ii. 
446 ;  Wolanders  plan,  ii.  447 : 
mitt  of  thallium,  mnl»e 
bicarb,  injec..  quinine  mjeo., 
bichloride  of  mercury  injec., 
Guyon's  "  instillation,"  ii. 
4 17  J  collin intnia  can*nl.  tr. 
int.,  iv.  456  ;  cvrn  tilkjl.  est. 
3J-JJ,  iv.  458;  pyridine  tri- 
rarborylic  arid  injec.,  iv. 
496. 


Gonorrhoea  or  tiik  Rectum. 
Rest  in  bed,  hot  sits  baths, 
anodyne  injections,  diet  and 
salines,  ii.  193. 

Gout. 

"Flushing*'  the  system  by 
water,  i.  439 :  iodine  persist- 
ently, i.  430;  talicylate 
lithia,  i.  440 ;  manacajl.  ext. 

.    viij-xx    t.d.,     Iv.    481; 

rkish  baths,  iv.  514 ;  and- 
pyrine,  iv.  440. 


Turk 


Gouty  Diseases  or  Eye. 

Calomel  innnf.  or  vutjt.,  iii. 
108. 

Grate's  Disease. 

Farad  ic  current,  galvanism, 
oanterisation,  tnrbinat. 
bones,  iii.  346;  diet,  nitrate 
uranium,  removal  of  isth- 
mus, partial  extirpation,  iii. 
347. 


Gastrocele— Matsdorff,  v.  449. 
Gastroenterostomy— Wolner,  Langenbuch, 

Pearce  Gould,   Hoekwitx.  8.  W.    Gross, 

Luecke,  Uahn,  ii.  88. 
Method  or  Iteration— Luecke,  ii.  88; 

von  Hacker,  Rockwitx,  ii.  80. 
Gastro-intestinal    and    Imterintestinal 

Fistula—  Dreschfeld,  L  375. 
Gastrotomy,  Lydications  roR  and  Statis- 
tics or-Zesas,  Maydl,  ii.  82. 
UrERATiow— N.  P.  Dandridge.  ii.  82;  S.  D. 

Gross.  Mathis.  BeU.  A.  C.  Bernays,  ii.  83 ; 

Billroth.  Cserny,  Leinbert,  Loretta,  ii. 

84 ;  Poiaillon,  ajf.  85. 
Gaultheria.  Oil  or— Lake,  Squibb,  iv.  464. 
Gelatine,    Liquefaction    my    Bacteria— 

Koch.  Sternberg,  v.  511. 
Genital  Oku  an*   or  Female,  Lymphatics 

or  — Poirier,  Sappey,  Luoas-Chainpion- 

niere,  Cruvielhier,  v.  287- 
Genito-urinary  Sikuery,  Ox-aine  Anes- 
thesia in— llurovits,  Belfleld,  Dubuc,  ii. 

230;  Dubuc.  Perier,  Berger,  ii.  231. 
Tract,    Development  or  Foetal— Foster 

and  Balfour,  Uaddon,  Lock  wood,  Wald- 

eyer,  v.  415. 
Geranium  Maculatcm—  Shoemaker,  iv.  464. 
German  Mineral  Skrinus  and  Resorts— 

E.  Hart,  v.  40. 
Glanders—  Cadeac  and  Malet,  Sakotaki,  Had- 

den,  Arnold,  Barbier,  Cooper,  Kernig,  ii. 

330. 
Glaccoma,     Pathogrnesis     or  —  Brngsch, 

Schoen,    Rheindorf,     iil.    76:    Stoiting, 

Stilling.  Birnbacher,  Csermak,  Priestly 

Smith.  Sohnabel,  iii.  77;    Ho we.  III.  78; 

Berger.  iii.  HI. 
Primary.  Due  to  Amenorrhea— Lange, 

iii.  135. 

Treatment  of— Lange.  Randolph,  iii.  78; 

Bnnge  and  Ptineger.  Sach,   Lawford, 

Berger,  Armaignac,  8imi,  Vacher,  Mo- 

tais.  Gilmore  end  Minor.  Hi.  70. 

Glioma,   Enookhytlm    and    Exophytum— 

Duiardin,  Grolman.  Sinclair,  iii.  71. 
Olycerink— Anacfcer,  Vamossy,  Iv.  465. 
Goitre— Lejars  and  Leroy,  Romanic  llulhert, 

Duguet.  Terrillon  and  Habileau,  Morris, 

Giles.    Tivy,    Brans.    Wbruer,  iii.  338: 

Banrens,  Haven,   Smith.    Bean.    Snow, 

Massei.  Reverdin  and  Kooher.  W older. 

Drobeck,  Bayer.  Obalinski,  Weinleohner, 

Hi.  339;  Hahn,  Heydenrelch.  Soctn.Garre. 

Koser.  Reverdin.  Obalinski.  Hahn,  Wolff, 

Rubio.    Hofstetter,    Morris,    Terrillon. 

Poncet,    Weideman.     Jones.     Jackson, 

Robson,  Hurry,  iii.  340. 
Galvano-cautrry    in— Gensmer,   v.    63; 

Dumesnil. 

GONOCOCCUS,    THE,    ANI>     ITS    RECOGNITION— 

Lober,  Gram,  v.  133. 

Gonorrhoea  —  Sigmund,  Schwarts,  il.  441 ; 
Sinclair,  ii.  442;  Thorburn.  Allen. 
Ciseri,  Burohardt,  H.  443;  Zeiss!.  See, 
ii.  441:  Tommasoli,  Rona,  Post,  Voillc- 
maier,  Vilieneuve,  ii.445;  Post,  Murchi- 
son,  Delafleld,  ii.  446;  Welaader.  ii.  446; 
Kreis  and  Ooll.  CastcMan,  Lodsson, 
Brewer,  Guyon,  ii.  447 ;  Latnl.  ii.  447 ; 
Posner,  Taylor,  Pignoret,  ii.  4 IS. 

Gout  —  Granville,  Ebstein.  i.  437;  Paget, 
O'Connor,  Garrod,  i.  439. 

Graves  Disease— Clark.  Snell.  Durdufl, 
Jendraasik,  iii.  344;  Durdufl,  M'obius, 
Weideman,  Ilaase.  Bristowe.  Higgins, 
Clark,  iii.  345;  Debreuilh.  Wolfondea, 
Vigouroux,  Lucy.  Drummond.  Wert, 
Katsaras,  FStsgerald.Snell.  Mobius.West, 
Drummond,  Peterson.  Collins.  Hutchin- 
son. West,  Peterson,  Hadden,  Nichols, 
Hack,  Chiari,  iil.  346;  Fritch,  Bristowe, 
Lister,  Eraser,  iii.  347. 

Gray  Matter  or  Cord,  Minute  Anatomy 
or  Post.  Horns  or— Virchow,  Golgi, 
v.274. 

Grindelia  Robcsta,  Physiological  Action 
-Dobroklowski,  iv.  536. 

GROwrn,  Diseases  or— Nicalodoni.  Danches. 
v.362. 
or  8cHO«L-cn  I  ldren— Landsberger,  v.  361; 
Bowditch.  Mailing  Hansen,  Cordeiro, 
v.  362. 
or  Tissues.  iNrLUENCE  or  the  Circula- 
tion on  the— Samuel,  v.  360. 

Gustatory  Nerves,  SrECiric  Energy  or, 
Demonstrated— Howell  and  Kastle,  v. 
356. 
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Habitation,  effect*  on  life  of- v.  173 

hygienic  study  of. .... v.  238 

Hmmatomyella - i.  85 

Hsnaoglobinometres. ...........I.  407 

Hemoglobinuria J.  405 

etiology  of. i.  626 

symptomatology   and   pathology 

of..~.... « J.  629 

Hamophilia. „ i.  419 

pathogenesis.. J.  419 

Hemorrhage,  cerebral. i.  43 

pathology  of. _ i.  44 

treatment  of. i.  46 

intenneningeal - i.  47 

Intracranial 11.  1 

post-partum . „ .iv.  198 

Hcmorrhoidc. - .. ii.  160 

Hamameli* It.  466 

Hands,  disinfection  of.... ill.  652 


ioleft  palate. U.  297 

Hastings  and   St.  I^nards-on-Sea, 

advantages  for  invalids .v.  34 

Hawaii,  medical  demography  of.... v.  191 

Hay  fever iii.  268 

etiology  and  pathology  oC.....iii.  266 

treatment  of. Jii.  267 

galvaDO-cantery  in. - .v.  63 

Head  and  neck,  diseases  and  injuries 

of  arterial  system  of...... ii.  248 

Headache  and  eye-strain. iii.  152 

Health    resorts,    desirable    climatic 

elements  at. - _ v.  13 

Heart,  action  of  the  bile  upon  the 

oontractility  of  the . v.  322 

anomalies  of. v.  436 

beat,  relation  of  to  the  gaseous 

exchanges  of  the  body- v.  340 

danger  from  electrical  stimula- 
tion in  sudden  failure  of. v.  318 

disease  and  anaesthetics ii.  621 

effect  of  calcium,  potassium,  and 
sodium  salts  upon  the  contrac- 
tility of  the. v.  321 

musoarin  stand-still,  on  electri- 
cal condition  of. _v.  320 

fibrillar  contraction  of  ventricles 

of. .v.  817 

functional  diseases  ot i.  219 

diagnosis  of. .i.  219 

etiology  of. i.  214 

pathology  of- J.  214 

prognosis  of. - 1.  219 

symptoms  of. J.  217 

inhibitory  nerves  of,  experiments 

on. v.  319 

nervous  debility  of. i.  181 

structures  in  one  month  foetus,  v.  413 

valvular  disease  of. ~ t.  191 

diagnosis  of. i.  197 

etiology  of. i.  191 

pathology  of. i.  194 

prognosis  of. i.  199 

symptoms  of. i.  197 

treatment  of. i.  202 
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liquid v.  210 

destructive   action   on    bacteria 

of. v.  215 

disinfection  by ▼.  213 

effects  in  hot  countries  of. v.  218 

on  human  body  of- v.  216 

machines  for  disinfection  by....v.  215 

relations  of  to  animal  life. v.  208 

stroke,  forms  of,  with  symp- 
toms  v.  216 

prophylaxis  of. .. v.  216,  219 

Hectic  and  thermic  fevers. 1.  286 

Helleboris  vlridis,  effect  on  circula- 
tory system. - iv.  637 

Hemeralopia  from  anaemia. iii.  103 

Hemianopsia. ~ iii.  146 

lesion  in i.  2 
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H  JEKATOKA  AURIS. 

Pressure  to  healthy  part, 
massage  immediate,  Sot  was. 
loc,  galvan.  and  leeches,  iii. 
incision  if  solid,  paracentesis 
if  soft  and  took/-  ether  sol. 
20-10*  TTLxv-xlv,  iii.  220. 


ELSHOPTYSIS. 

AnHnrin  (3>is>  ad  aq.  $vj) 
iuhala.,  iv.  439;  aeramum 
macuiaL  ext.  JL  JJJ  hourly, 
iv.  464;   ipecac,  mtppoe.  gr. 


Hahopttsis  or  Phthisis. 

Atropine  hypodermioally,  iii. 


HEMORRHAGE,  ARREST  Of. 

Nettie  juice,  revulsives  to  the 
liver,  hypodermics  of  atro- 
pine, i.  410. 


Hjuiorrhage,  Post-partuh. 
Ergotjne  hyp.,  tod.  ehlor.  Jjj 
int.,  icdaf.  gause  packing  in 
at.,  hot  vag.  douche,  iv.  198. 


Rsrorriioids. 

Excision,  ii.  160. 161 ;  injec- 
tions of  carbolic  acid,  ii. 
163;  crushing  with  improved 
clamp,  ii.  163;  forcible  dila- 
tation, ii.  163;  cautery,  ii. 
163. 


Hare-Lip. 

Modifies,  of  M  Irani fs   op„ 
iii.  438;  Owens  op.,  iii.  438. 


Hat  Frvrr. 

Antipvrine  gr.  10-30  daily, 
antifeorwe  gr.  4-6  daily,  per- 
oxide of  hyaragm  1  part  to  3 
warm  water  inject.,  morphia 
and  atropia  gr.  1-300-1-100, 
morphia  tart.  gr.  1-20-1-10  3 
t.d.  hypod.,  quin.  hyrlroch. 
3j,  glycerine  and  ac.  earb.  II 

S,  f  l-2000part  hg.perchl.  all 
ssol.  by  neat,  applied  loo. 
with  camel's  hair  pencil, 
nasal  bougie  passed  daily, 
galvano-cantery,  iii.  268 ; 
glacial  acetic  acid  super- 
ficially, nitric  add,  Jtabu- 
teau'e  iron  gr.  ij,  trtrych.  gr. 
1-60-1-20  td.,  oora  wine,  ill. 
269;  stellate  incision  turbi- 
nated, iii.  270;  resorein 
spray,  Iv.  496. 


Headache. 

>4n*tpyr«iw,  lv.  441 ; 

ind.  ext.  gr.  H  »«  and  n.  tn- 

inoreased  to  gr.  I  or  2,  iv.  460. 
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Habitation,  Efpects  oh  Lips  or— Geike, 

Fothergill,  v.  173. 
Rshatohtelia— Leyden,  1. 85. 
H*hoclorihohstrer— Staling,  L  407. 
Hemophilia  —  Henry  Skelton,   Edmund   C. 
Wendt,  J.  K.  Caldwell,  i.  420;  Savoye, 
Blake.  Chambers,  i.  419 ;  James  Graham, 
Herbert  W.  Page.  i.  420 ;  H.  Hughes,  i.  419. 
Hamoglobihrmia— Silbermaan. 
Hemorrhage,  Arrest  or— Las   Nouveanx 
RemeMes,  i.  410;  Petit,  i.  410. 
Cerebral— GerhardL   Lowenfeld,   i.   44; 
Bouehard,  Charcot.  Blanc.  Braddon,  i.  45. 
Intrrhehingral— Armatrong,  1.  47. 
Intracranial— 8enger,  Armstrong,  ii.  1; 
Ceci,  ii.  2;  Schneider,  ii.  3;  Kxoeulein, 
ii.  4. 
Post-partum— Schbnberg,  iv.  198;  A.  Duhr- 
ssen,  Grin,  iv.  199. 
Hemorrhoids  —  Whitehead,  ii.  160;  Langa, 
Sonnenberg,  Haynes,  Kelsey,  C.  J.  Smith, 
Verneuil,  Trelat,  Ii.  163;  A.  A.  Smith, 
ii.  164. 
Hahahelib— J.  V.  Shoemaker,  Owen,  iv.  466. 
Hanging,    A    Cacse    or    Instantaneous 

Drath  rt— Brown-Seqnard,  v.  140. 

Harr-up— Brooa,  Iii.  437;  £igenbrodLOwen, 

Verehere,   iii.   438;    Bruneau,   Perron. 

McLeod,  iii.  439. 

Hastihgs  ard  St.  Leonards-on-Sea,    Ad- 

vartagrs  roR  Invalids— Parsons,  v.  34. 

Hawaii,  Mrdical  Drrographt  or— Woods, 

v.  191. 
Hat  Frtrr— Sir  Andrew  Clark,  Cheatham, 
Bloch,  iii.  267 ;  Ingraham,  Bishop,  Moor- 
head.Sir  Morell  Mackenzie,  Roe.  Kllngen- 
smith.  Sajous,  iii.  268;  Stokes,  iii.  269; 
Chatollier,  J.  N.  MackeasJe,  iii.  270. 
Galvano-cautert  ik— De  H.  Hall,  v.  63. 
Headache  ard  Eve-strain— Thomson,  Ste- 
vens, Amidon.  iii.  151;  Biekerton,  Culver, 
Ayres,  Bane,  Chisolm,  Higgins,  Sinclair, 
Grandelement,  Paxinand,  Bailer,  Norton, 
Webtter.Sinkler,  iii.  152;  Charoot,Muller- 
Lyer,  Liegeoia,  Suckling,  Banney,  Ste- 
vens, iii.  153. 
Hralth-rrrorts,  Desirarlr  Climatic  Ele- 

RRRT8  at— Assmann,  v.  13. 
Heart,  Action  or  the  Bilr  dpor  thr  Con- 
tractility or  the—  Spallita,  v.  322. 
Anomalies  or— Bury,  Harden,    v.   436; 

Lamb,  v.  437. 
Beat,    Relation  or   to   Gaseous    Ex- 
charges  or  Body— V.  Fleiechl,  v.  340. 
Danger  prom  Electrical  Stihulatioh 
in  Sudden  Failure  or  — MacWilliam, 
Lnffout,  v.  318. 
ErrEcr    or    Calciuh,    Potarsiuh,    and 
Sodiuh  Salts  upon  the  Contractil- 
ity or  the— Ringer  and  Buxton,  v.  321. 
ErrscT   or  Muscarin    Stand-still  or 
Electrical  Condition  or— Gsskell,  v. 
320. 
Fibrillar  Contraction  or  Ventricles— 

MacWilliam,  v.  317. 
Functional  Diseases  or. 

Diagnosis  of— Rosenbaoh,  i.  219. 
Etiology  and  Pathology  of-Mills,  i.  214 ; 
Prsmbergor,    Rosenbach,   Ricliardsoa. 
Hchnell,  1.  215;  Wyss,  Graham,  Bria- 
tow,  Keating  and  Edwards,  Le  Clare, 
Duponchel,    Carrion,   i.   216;    Kelsb, 
Seiu  and  Cujrschmann,RevilUet,  Peter, 
i.  217. 
Prognosis  of-Stiller,  i.  219. 
8ymptoms  of— Grosset,  1.  217:  Robinson, 

Salger.  Potaln,  Dehio,  i.  218. 

Treatment  of  —  Widemann,  Habershon, 

Richardson,  Beverly,  Robinson,  i.  219. 

lNHiBtTORT  Nerves  of,  Experiments  on 

-Laffont,  MacWilliam,  Gaskell,  v.  319. 

Nervous  Drrilitt  or— Rosenbach,  L  181. 

Structures  ir  Orr-Morth  Forrua— Phis- 

alix.  His,  v.  413. 
Valvular  Diseases  or. 

Etiology  of-  Mills.  Teissier,  Leyden, 
8chnell,  i.  191;  Durosies,  Landousv. 
Guiterae,i.  192;  Stbilean,  FothergiD. 
1.193. 
Pathology  of—Dickinson,  Travis,  Turner. 
Hanford,  Oalrdner,  Graham  8teele, 
Balfour,  Bristowe,  Saiasbury,  i.  194; 
Bristowe,  i.  196;  Mali  bran,  Porter, 
Jaooond.  Potheret,  Le  Guen,  i.  196; 
Rosenbach.  Ouitens,  HoohsinRer, 
Matray,  Utten.  1. 197. 
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spinal... 


i.  61 

i.  62 

i.  61 

, i.  68 

i.  62 

__                                 i.  76 

with  hypeweethesia. i.  65,65 

Hepatitis  syph.  in  newborn. iv.  294 

Hermaphrodiim .. ▼•  132 

HermaphroditUmus. v.  434 

Hernia  amniotic. iv.  206 

diaphragmatic. li-  136 

inguinal  and  femoral JL  138 

treatment  by  Injection ii.  138 

radical  operations  for -ii.  140 

after-treatment  in  radical  op._.ii.  142 

statistic*  of  operations  tor. ii.  142 

resume  of  treatment ii.  143 

SB^!::::::::::::::::::::::::::::::!i:  g 

ventral «•  «7 

High     altitudes,    eontra-lndlcations 

in  phthisis v.  18 

Hip,  acute  epiphysitis  of. ii.  293 

dislocation  of. ii.  270 

excision  of. U.  277 

Hippnratea. tv.  467 

Histology v.  392 

Hodgkin's  disease  ......; i-  416 

Hog  oholera,  badllns  ot. .v.  509 
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ological action ~.W. 

Homonymous  risnal  fields,  coexcita- 
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Heart,  Functional  Diseasks. 
Svd.  ckior.  ml.  hypoderm., 
rtrych.  gr.  1-30-1-60  hypo- 
dorm.,  hygiene  and  diet  with 
broiHtdn,  iron,  quia.,  ergot- 
inc  and  cocaine,  exercise  and 
moral  infl.,  digital  with  nit. 
ether,  light  diet  with  ignatia, 
prptni^  wash  out  stem.,  blis- 
ters and  thermo-caat.,  i.  219. 

Nervous  Debility  or. 
Cocaine  gr.  ss  b.d.,  L  182. 

OVERSTRAIN  Or. 

Coca  wuie.  It.  454;  kola,  iv. 

478. 


Heat  Stroke  (with  high 
atnre). 

Neutr.  gulph.  qum.  hypo- 
derm.  L<L,  ice  and  cold  effu- 
sion, ▼.  218. 


Hectic  Fetes. 

AnJtipyrimlf  sol.,  1. 1 


Horned  i 


a  of  Africa.. 


«. v.    193 


Hot  water  in  inflammatory  diseases 

of  the  eye ill.  175 

Humerus,  traumatic    separation  of 

upper  epiphysis  of. ii.  294 

Hydatid  cyst  of  spleen. J.  421 

Hydradenoma,  eruptive Ii.  406 

Hydrargyrum,  mercury It.  467 

as adlurettc It.  468 

Hydrastis  canadensis. It.  470 

Hydrocele ii.  242 

Hydrochinon iv.  470 

Hydrocyanic    acid,    ehtoraleyanhy- 

drate tv.  471 

Hydrogen  bisulphide.  (See  sulphur.)  471 

peroxide.    (See  oxygen.). iv.  407 

Hydro-nephrosie. ii.  127 

Hyercs.  in  the  Riviera,  as  a  health 

resort v.  33 

Hygiene iii.  172 

Hygiene  and  epidemiology v.  203 

Hygrophila  splnosa,  use  in  dropsy  Jv.  471 

Hymen  (the),  a  study  of,  in  Mexican    

v.  163 


HEMIANOPSIA. 

/wIMm,  iii.  145. 


Hemiplegia,  Infantile. 

Warm  or  cold  baths  and 
chloral,  i.  62 ;  poUu.  iod.  and 
faradisation,  L  62;  solution 
chloral  and  bromide,  i.  63. 

and  Motor  Paraltsis. 
Direct  and  indirect  spark,  v. 
90. 


SPINAL. 

Galvanisation 
iod.,  i.  76. 


Hepatic  Colic. 

Wild  yam  A.  est.,  iv.  459. 


Hernia,  Diaphragmatic. 
Von  Horock's  op.,  ii.  135. 

Inocinal  and  Femoral. 
Heaton's  injection  meth.,  ii. 
138 :  radical  op.,  ii.  140 ;  Mac- 
ewen's  op.  on  sac,  li.  HI. 

Strangulated. 
Radioal  op.,  ii.  143. 

Umbilical. 
•  Omphalectomy,  ii.  136. 

Ventral. 
Michael's  op.,  ii.  137. 


Herpes  Zoster. 

Ethnxycajfrinf    gr.    vjj-xv. 
p.d.,  It.  461. 


Hiccough. 


»).  iv. 


Hip.  Acute  Epiphysitis  or. 
Phn*phoru*t  inter.,  li.  293. 


Prognosis  of— Sir  Andrew  Clark.  Gaird- 

ner.  i.  200;  Saundby,  i.  201. 
Symptoms  and  Diagnosis  of—  Neukirch, 
i.  197;  LHuillier.  Malibran.  Sibileeu, 
Rosenbach,    Stiller,    Rondot,    i.    198; 
Steele.  Cufler  end  Barbillion.  i.  199. 
Treatment   of—  Liebenstein,    Franx,    i. 
202;  Shattuck,  Huchard.  Barr,  Haas, 
i.203;    Le|iine,  Hochhouee,  Hill  and 
Hutchinson,  i.  204;    von  Hoist,  Ber- 
tholow,  Hemnan,  Seifert,  Nothnagel, 
i.  205;     Hnchard,    Jendrassik,    Biro, 
Stitler,   Mendelsohn,   Dujnrdin-Beeu- 
mets,    Schott,    Schlox,   De   Sandfort, 
Kiernan,  Jaeooud,  L  206;  Schott,  Neu- 
sold.  i.  207. 
Heat  Centres  in  Brain— Ott  and  Carter,  v. 
343. 
Comparative    Effects    or    Dkt     and 
LiquiD—  Vinay,    v.    210;    Arloing   and 
Cornevin,  v.  211. 
Disinpection  by— Parsons,  v.  213. 
Effects  in  Hot  Countries  of— Trellle, 
Davy,  Rattray,  Jousset.  J.  B.  Hamilton, 
v.  218. 
Strobe,  Forms  of,  with  Symptoms— An- 
derson, v.  216 ;  Lloyd,  Langridge,  Sher- 
wood, v.  217. 
Strobe,  Prophylaxis  of— J.  Anderson,  v. 
216 ;  J.  B.  Hamilton,  v.  219. 
Hectic  Fbvbr— Pribiam.  i.  286. 
Hellbboris  Viridis.  Effect  on   Circula- 
tory System— Ischisto witch,  iv.  537. 
Hemeralopia  from  An  jimia— Kubli,  iii.  103. 
Hemianopsia— Nothnagel,  i.  4;  Pooley,  Grif- 
fith. Iii.   145;  WTlbrand,  Story,  Nettle- 
ship,    de    Sobweinits,    Berry,    Kahler, 
Rumsehewitsoh.  Burnett,  iii.  146;  Bur- 
nett, Thomson,  Iii.  147. 
Hemiplegia,  Infantile— Abercrotnble.  Bern- 
hardt,  i.   61;    Aberorombie,  West  and 
Crocker,  i.  62. 
8pinal— Rosenthal,  i.  76:  Dehnas.  i.  77. 
With  HYrERiESTHBsiA— Drunnnoud,  i.  63- 
65. 
Hermaphrodism— Brouardel.  v.  132. 
Hermaphroditism  its— Pbzzi  and  Grattcry,  W. 

West.  v.  434;  Polaillon.  v.  43V 
Hernia  Amniotic— Auvard  iv.  20 '.. 

Diapiikagmatic  —  Von  Ilorwli,  Senn,  il. 

135. 
Inguinal  a*d  Fkmoral— Weir,  Heatou, 
ii.  138;  DeGanno.  Schwa  I  he.  ii.  139; 
Ranks.  Weir,  Andaregg.  ii.  140;  Hahn, 
Ball,  Macewen.  Socio.  Cierny.  ii.  141; 
Riessel.  Weir.  Sejrond.  Andaretg.  ii.142; 
Weir,  Heaton,  ii.  143. 
Umbilical— S.  Jones,  ii.  ISA ;  S.  Jones. Keen, 

ii.  136:  Routier,  il.  137. 
Ventral- Michael,  ii.  137 :  Rmitier,  il.  138. 
High   Altitudes,   Costra-i indications 

against,  in  Phthisis— Denison.  v.  18. 
Hip,  Acute  Epiphysitis  of— Gibney,  ii.  293. 
Hippurates— Poulet,  iv.  467. 
Hodgkin's  Disease— Putnam,    Harold   Wil- 
liams. Macready.  Treves,  Forsohheimer, 
Gulteras,  i.  416. 
Homatropine  Hydrobromate.   Physiolog- 
ical Action— Sever.  deSchweinitt  and 
Hare.    iv.   537;    Tweedy    and    Ringer, 
Martin.  Beyer,  iv.  538. 
Homonymous  Visual  Fields,  Corxcitation 

OF-8ohiele,  iii.  6. 
Hobned  Men  of  Africa— J.  J.  Lamprey,  A. 

Macalister,  v.  193. 
Hot  Water  in  Inflammatory  Disrasbs  of 

TnE  Eye— Connor,  iii.  175. 
Hydatid  Cyst— Besancon.  i.  421. 
Hydradenoma.      Eruptive— Jaequet      and 

Darier.  ii.  406. 

Hydrargyrum  —  Mercury  —  Chaves,  Uling- 

worth,  Pavne,  Schadeok.  Balser,  iv.  467; 

Besnier.  Hull,  Rosenheim,  Meyjes.Orioli, 

Cohn.  Biro,  iv.  468:   Biegauski.  Leyden, 

Gerhardt.  Nothnagel.  Bra! nerd.  iv.  469. 

Hydrastis  Canadensis— Langgaard,  iv.  470. 

Hydrocele- Perrier,  Dubuo.  Routier,  Reclus, 

Laning.  Wright,  ii.  242. 
Hydrochinon  —  Sylvestrini  and  Picehlni,  Iv. 

470. 
Hydrocyanic  Acid— Chloralcyanhydrate 

—Hermes,  iv.  471. 
Hydrogen  Peroxide— Hennlng,  Richardson, 

iv.  470. 
HYGBiNE-Galesowski,  ill.  172. 
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Hyosoine .. iv.  471 

physiological  action. It.  539 

Hyperacid  vomiting  in  tabes i.  332 

Hypertrophy  of  liver,  congestive i.  341 

pseudo-muscular. J.  1*4 

Hypheema  posterior. iii.  00 

Hypnone  ...M.~............................iv.  472 

Hypnotism  and  crime. .«....▼.  106 

in  ooolar  disease iii.  176 

phenomena,  and  process  of  pro- 
ducing  -....v.  100 

llypnotisation M i.  033 

Hypoglossal  nerve  nidus v.  278 

Uyosetne,  use  of  in  eye. » iii.  172 

Hypospadia,  retro-balanic..............v.  433 

Hystero-epllepsy .iv  101 

Ichthyol iv.  472 

Icterus  gravidarum,  significance  ibr 

mother  and  child  of. iv.  172 

Idiocy M L  040 

Illuminating  gas,  causes  of  vitiation 

of  air  by. v.  206 

poisoning  from v.  206 

Impetigo  herpetiformis.......... ii.  361 

Imported  diseases,  variation  of  en- 

durance  on  foreign  soil  of — ▼•  172 

Impressions  and   models,  imperfect 

plaster. iii.  600 

Incontinence  of  urine ..... i.  489 

causes  of. i.  489 

treatment  of. .1.  490 

India,  medical  demography  of. v.  194 

Indigo .Iv.  473 

Indigo-carmine  stain. ... .v.  372 

Indirect  spark,  length  and  volume  of 

the v.  80 

method  of  application  of  the.....v.  78 

Inebriety... ...Jil.  411 

legal  relations  of. v.  161 

morbid  anat. iii.  416 

mortality  from  alcohol iii.  420 

nutritive  value  of  alcohol. ill.  421 

treatment iii.  420 

Infancy  and  childhood,  die.  of. Iv.  290 

blood  in iv.  290 

dis.  of  respiratory  organs  in,..1v.  300 

morphology  of  blood  in Iv.  290 

temperature,  normal  and  abnor- 
mal  iv.  292 

Infanticide,  examination   of  mouth 
and     pharynx     of     newborn 

children  in  suspected. .v.  106 

Infantile  diarrhoea Iv.  363 

Infection  from  post-mortem  ex II.  006 

Infectious  diseases,  dissemination  of 

through  old  books. v.  244 

Inflammation  of  bone ii.  280 

of  joints ii.  293 

urethral ii.  209 

Inguinal  colotomy ii.  173 


THERAPEU8IS. 


Hodgein's  Disease. 
■    Anemic  in  increasing  doses, 
electrolysis,  i.  416. 


Hypertrophies  Glandular 
Tissue  Base  or  Tongue. 
Cauterisation,  Churchill's 
Hurt,  iodine,  git-Sill  each 
water  and  glycerine,  loe., 
removal  by  snare  or  cautery, 
attention  to  gastric  disorder, 
iii.  286. 


Hyfhoema,  Posterior. 
Post,  selerot,,  iii.  69. 


Hysteria  and  Allied  Condi- 
tions. 
Connun,  iv.  407 :  saHx  nigra, 
fl.  ext,  5«  t.  I.  d.,  iv.  497 ; 
wet  pack  and  shower,  iv. 
614;  sponge  and  douche,  iv. 
010 ;  static  electricity,  v.  92. 

Ingrowing  Toe-nails. 

Costing's  operation,  iii.  058; 
removal  of  nail,  Putin's 
treatment,  anesthesia  by 
Esmaroh's  bandage  and  ether 
spray,  ill.  069;  tannin  sol., 
lead  water,  laudanum,  scrape 
nail,  ootton  pledget,  silver 
nitrate  sol.,  III.  060. 


Beef  tea  freely,  and  strychnia 
hypod.,  strychnia  by  mouth, 


sr 


treat  in  hospitals,  iii. 


Lttantile  Diarrhoea. 

Antiparasitic  and  entifcr- 
ment.  remedies,  sterilised 
milk,  breast-milk  if  possible, 
copious  enema  of  naphthol, 
with  massage.  cuMor  oil, 
saHcyl.  snd.  and  naphthol.  iv. 
364:  anrros.  sub.,  to  be  mixed 
with  stools  (1-1000) ;  one  tea- 
spoonful  of  2  $  solution  of 
ladir  acid  an  hour  after  feed- 
ing for  vomiting  and  stools, 
relieve  shook  by  wet  sheet 
packing  every  2  or  3  hours, 
in  collapse  mustard  baths,  iv. 
366. 


DrrLUENSA. 

8tatic  insulation  and  sparks, 
v.  92. 


Insanity,  Traumatic. 
Trephining,  ii.  48. 


Insecticide—  (Summer  Insects) 
Carbol.  ac.  (weak  solution), 
sponge  body,  iv.  402. 


AUTHORS  QUOTED. 


Hygropbila  Spihosa— Jayestngha,  iv.  471. 
Hymen  (the),  a   Study   op,   in   Mexican 

Women— Floras,  v.  163. 
Hyoscine— Tirard,  Erb,  It.  471;  Kobert,  iv. 

472. 
Physiological  Action— Wood,  Kobert  and 

Sohrt,  Glev  and    Rondeau,  Crouseenn, 

Remy,  iv.  039. 
Use  or,  in  Era  —  Tweedy,  WaXer  Gley. 

iii.  172. 
Hyperacid  Vomitixc  in  Tabes— Rosenthal, 

i.  332;   W.  H.  Thomson,  i.  334 ;  Tumas. 

1.330. 
Hypertkopbied  Glandular  Tissue  Base  op 

Tongue— Swain.  Atkins,  Rice,  Me  Bride, 

Robertson,  Gleitsmaan,  Seifert,  Babeoek, 

Browne,  Hi.  286;  Delavan.  ill.  287. 
Hyphozma  Posterior— DeWecker,  Dnjardin. 

Deleus,  Holland,  Theobald,  Carmalt,  iii. 

69. 
Hypnone  —  Seifert.  Mairet  and  Comhonala, 

iv.  472. 
Hypnotism— Spitska,  Babinski,  t.  032;  Janet. 

Richer,   Luys.  Voiain,  Bourrie,   Buret, 

Forel.     Uebeault,    Bernhard,    i.    533; 

Krafrt-Ebblng.  i.  034. 
and  Crime  —  Brouardel.  v.  106;  Gillea  do 

la  Tourette,  Misnet.  v.  108. 
in  Ocular  Disease—  Fontan.  Iii.  176. 
Phenomena  and  Process  or  Producing 

—Brouardel,  Brooa,  Verueuil.  Lasagne, 

FolHn,  Puysegur,  v.  160;   W.  A.  Ham- 
mond, v.  161. 
Hypoglossal  Nerve  Nidus— Koch,  Meyaen, 

v.  278. 
Hypospadia,  Retbobalanio  —  Voituries,  v. 

433. 

Ictercs  Gravidarum.  Significance  roR 
Mother  and  Child  or—  Lomer,  iv.  172; 
Leopold,  iv.  173. 

Ichthyol—  Unna,  Lartigan,  Schmidt,  Bum, 
Nussbaum,  Enlenburg,  iv.  472. 

Illuminating  Gas.  Cause  or  Vitiation  or 
Air  by— Martin,  Pettinkoffer,  v.  207. 
Poisoning  from— Ecklund,  v.  208. 

Impetigo  Herpetiformis— Kaposi,  ii.  361 : 
Elliott,  ii.  363. 

Incontinence  op  Urine— Townsend.  i.  489. 

India.  Medical  Demography  of  — J.  Cun- 
ningham, v.  194 ;  Greamy,  Curraa,  Hur- 
ley, Monat,  r.  190;  Parkes.  Cnllimora, 
v.  198;  Smith  Harley.  Cullimon,  Van 
der  Burg,  Thin,  Lawrie,  v.  198. 

Indigo— Tount,  iv.  473. 

Carmine  Stain— Krysinski,  v.  372. 

Ineeriety— Lyman.Tourdot.  iii.  411 ;  Alglavu, 
Rondot,  de  Montyel,  Chaumier,  ill.  414 : 
Crothen,  Mann,  Godding.  Parka, 
Gorton,  Kerr,  Drytdale,  Turdot,  Alglave, 
Regis.  Lavrand.  Vierordt,  Lippmann, 
Bunge,  Ulthoff,  iii.  416;  Biggs.  Starr. 
Stewart,  Lancereaux,  Haddeu,  iii.  417; 
Crothers.  Leppmann,  iii.  413;  Regis,  iii. 
419;  Tolviniky,  Partsovsky,  Baer,  iii. 
420 ;  Harley,  Bunge,  Greely,  iii.  421. 
Legal  Relations  of— Clark  Bell,  v.  161. 

Infanticide,  Examination  of  Mouth  and 
Pharynx  of  Newborn  Children  in 
SrsPECTED— Huber.  v.  166. 

Infectious  Diseases,  Dissemination 
through  old  Books  of— Simeon,  v.  244. 

Ingrowing  Toe-nails— Cutting,  iii.  596: 
Secretan.  Trivus.  Patin.  Chaadelux,  iii. 
009;  Miall,  ill.  660. 

Inhumation,  Dangers  or— Prescott,  v. 

Insane  (the),  Partial  Responsibility  of— 
Ball,  v.  150. 

Insanity— Diets,  Reiger,  Etckholts  and  Sie- 
mens. Savage.  Thomaan,  i  030;  Christian. 
Kronrhal.  Palmer.  Forel.  i.  036 ;  Zecfaer. 
i.  037;  Friedmaan,  FUrstner,  Modi. 
Siemerllng.  I.  038;  Noyea.  i.  039;  Koch. 
Frtedenreich.  1. 040. 
Trephining  for  Traumatic—  Horaley, 
Price.  MacDonald,  Fletcher  Duret,  it.  48. 

Insomnia.  Electrical  Treatment  of  — 
Maney,  Weir  Mitchell,  v.  09. 

Intellectual  Worn.  Effects  on  Man  of— 
Trsmtttijrnfr  v.  173. 

Intestinal  Antisepsis— Bouchard,  i.  370. 

Intestinal  Epithelium,  Relation  of,  to 
Lymphoid  Tissue  —  DavldofT.  Donits. 
Eberth,  Kollieker,  Quain,  Watney, 
Draooh,  Ranrier,  v.  396. 
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Inhibitory  mttm,  Qeskells  theory 
of  action  of. - v. 

Inhumation,  barinl    reform,  crema- 
tion.  ~. »• 

dangers  of.......... v. 

Inland   nwti   of   moderate  eleva- 
tion v. 

Innominate  artery.  diseases  and  in- 
juries of. ii- 

Insane   (the),  partial  responsibility 
of „ v. 

Insanity   in    Its   medico-legal    rela- 
tions..  v. 

...I. 
..ii. 


518  i 
319 


symptoms,  etc. 

trephining  for  traumatic 


Insomnia,  electrical  treatment  of... v. 


Instruments,  disinfeotiou  of... 


...W. 


Intellectual  work,  eflecte  on  man  of,  t. 


Intestinal  antisepsis i.  375 

epithelium,  relation  of  to  lym- 
phoid tissue v.  396 

movement*,  physiological  experi- 
ment* on- - v.  337 

obstruction,  diagnosis  of- t.  359 

frequencr.    etiology,    pathology. 

morbid  anatomy  of. i.  355 

treatment  of, j.  360 

worms,  treatment  of- »•  393 

Intestines,  acute  catarrh  of. i.  345 

acute   obstruction    of,  operative 

interference  in. ii.  100 

acute  obstruction  of. ii.  99 

gangrene  of. ii.  98 

malijrnant  growths  of. it.  99 

resection  of- ii.  93 

rupture  of  the ii.  10* 

etiology  and  symptoms  of. ii.  108 

stenosis  of. ii.  98 

chronic  catarrh  of.- i.  346 

Intubation  in  croup  and  dlphtheria.lv.  367 

Intraocular  tension iii.  16 

Iodide  of  potash,  influence  on  nitro- 
genous metamorphosis tv.  540 

Iodine,  iodides. lv.  473 

trichloride iv.  474 


Iodoform - iv. 

drawings,  symptoms  due  to ii. 

in  puerperal  lesions. iv. 

physiological  action iv. 


475 


lodol-tetraiodpyrol iv.  476 

Ipecacuanha. iv.  477 

from  concussion iii-  86 

Iridoohoroiditis    following   epidemic 

meningitis- Hi.  145 

Iridocyclitis  consequent  on  relapsing 

fever Iii.  107 

Iridodlalysis Hi.  44 

Iris,  cyst  of. 111.  44 

diseases  of. Hi.  42 

melanotic  sarcoma  of- Hi.  44 

r  of. Hi.  43 

ntof. ML  44 


Insomnia. 

1.  Farad,  cur.  to  Individ, 
groups  of  muscles,  except 
free  and  neck;  2.  static  in- 
sulation and  passage  of  ball- 
electrode  over  entire  body; 
3.  galv.  cur.  anode  to  occiput, 
cathode  to  the  back :  4.  farad, 
cur.  anode  to  occiput  and 
oath,  widely  separated,  v.  59. 
00.  Amyl  hydrate,  3-5  gm. 
iv.  424 ;  antiyyrine,  10-20  gr.. 
iv.  443;  chloral,  lv.  452: 
Jamaica  dogwood,  iv.  478; 
methylal,  &i-4 ;  iv.  482 ;  aitf  i- 
/ebrtM,  iv.  435;  chloral,  iv. 
452;  urethan,  gr.  30.lv.5l0; 
narcrine,  gr.  1-10-1-5.  at 
night,  iv.  492 ;  paraldehyde^ 
lv.493. 


Insulation. 

Anti/ebrine,   0.65   hyp.  and 
sol.  to  head,  iv.  432. 


Intermittent  Fiver. 

Xcutr.  *uh>h.  git**,  (hypod.) 
Ud.,  v.  217. 


Intertrigo  in  Youno  la  rum. 
Remove  cause,  check  diar- 
rhoea, infusion  loc.  of  elder 
Moteer  or  iwtnut  leave*, 
boric  add  sol.,  mercury  hi- 
chlorvU  sol.  1-2O00.  iii.  339 : 
powder  locally  with  starch. 
bismuth  nit.,  lyropoitium, 
etc.,  ointments  as  raeeline  or 
xinr  oxide,  nntul  exposure, 
observe  cleanliness,  Hi.  340. 


Intestines,  Acute  Catarrh  or. 
Carbollied  water  inject.,  i. 
345 ;  cold  water  inject.,  i.  346. 

Acute  Obstruction  or. 

Rest  and  opium,  ii.  105;  inj. 
of  water  to  distension,  ii.  99; 
laparotomy,  il.  100. 

Chromic  Catarrh  or. 
Diet  very  important,  nufpho- 
carbonated  vatrr    in    milk, 
mercury  Inchlor.,  panrreatin, 
i.  316;  zincutit'e,  i.  347. 

Ganuhkne  or. 
Resection,  il.  99. 

OasTKi-cTioH  or. 
Simple  diet,  liquids,  i.  360; 
nul-lirer  oil,  massage  with 
copious  enemata,  in  acute 
attacks,  rest,  starvation, 
opium,  rectal  suppos.  of  beef 
peptonoids,  wash  out  rectum, 
calomel,  *aline»,  lavage  of 
stomach,  i.  361 ;  anesthetic*, 
abdom.  taxis,  air  or  water 
inje-t.,  opium,  distend  in  tee- 
tine  with  effervescent  mix- 
ture, i.  363;  water  inject., 
intest.      irrigation,     intent. 

rtneture.  i.  364 ;  laparotomy, 
365;  operations,  I.  366-7. 
Rupture  or. 
If  slight  sympt.  expectant, 
treat.,  if  int.  h«?m.  or  set  ere 
visoer.   injy.   laparotomy,  if 
collapse  op.  contra-iirdic.  ar- 
tificial anus  is  beet,  ii.  107. 
Stenosis  or. 
Malignant,  resection,  or  in- 
testinal anastomosis,  cicatri- 
cial digital,  dlvulsioa,  H.  98. 
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Iritis. 

Scopaline,  (sol.  gr.  i.  ad.  Si.)» 
iv.  503.  Pihtearp.  if  syphil., 
ol.  terebinth.  $ss  t.d.  int., 
tridect.,  mydrtat.  and  nq. 
ferv.  loc.,  quin.  m  ' 
iii.  43. 


Intestinal  Movements,  Physiological  Ex- 
periments on— Bokai,  v.  337. 
Obstruction  —  Diagnosis  of  —  Kummel, 
Coiley,  Stewart,  Heusner,  Treves, 
Depres.  I.  359;  Steele,  llegar,  Ranso- 
holf,  i.  360. 

Etiology.  Pathology,  Morbid  Anatomy  of 
—Treves,   Taylor,    i.    355:     Audry, 
Knox.  Mayland,  Puxey,  Schlegtendal, 
i.  356 ;  Buchwald  and  Jaaicke,  Heue- 
ner,   Morrow,  Cilley.  Clark,    Harris, 
Waiu.      Davidson,      Rehn,     Pearce, 
Cattieaux.  Aly.  i.  357  ;  Treves.  Lane. 
Barker,     Bryant,      Kulea,      Kainpf, 
Guillet,  Hagar.  Sticker,  i.  356;  Lan- 
enstein,  i.  339. 
Frequency  of— Heusner,  Morrow,  i.  355. 
Treatment    of— Treves,    i.   360;    Hall, 
Schlegtendal,  Rehn,  Cahn  and  Hasen- 
elever,  i.  361 :  Lenharu,  Schlegtendal. 
1. 362 ;  Wentncher,  Kussmaul,  Stewart, 
Lando,   Jacos,    Hers,    Steele,    Ollive, 
Tateo.  i.  363:  Hemenway,  Hers,  Len- 
harts.     Sticker.     Stewart,     Morrow, 
Monro,   See.  Jacobs,  Elliot,  Cheadle, 
Hagar.  Tateo,  Waits,  Lauenstein.  Len- 
harts.  Wentscher,  Curschmann,  Kum- 
mel,  1.  364;    Hess,  Heusner,  Braun, 
Lenharts,  Steele,  Stewart,  Treves,  L 
365;  Richelot.  Cierny.  Hensner,  Stew- 
art. Buchwald  and  Jannicke,  Morrow, 
Cierny.  Knaggs.  Teale.  Hagar,  i.  366 ; 
Rehn,  Waits?!.  31)7. 
Worms— Treatment  of— Eillard^  Martinet, 
i.  395 ;  Marklay.  i.  396. 
Intestines,  Acute  Obstruction  or  — Bonn, 
ii.  99. 
Chronic    Catarrh    or  —  Bertraad    and 
I  Fontan,     DeChampeaux.     Macpherson, 

Bertraud.  i.  34t> :  Dupre.  1.  347. 
Operative  Interference  in— A  Hen,  Beck, 
Thos.   Smith.  Anderson.  Tait,  ii.   100; 
G.   K.  Williamson,  C.  Stonham,  Senn, 
Keeling,  ii.  101 ;  Knaggs,  ii.  102;  Made- 
lung,  Rydvgier,  CredeVMiknUca,  Schede, 
Trendelenburg,      KUssmsul.     ii.     103; 
Caerny,    Madelung.    Rydygier,    Crede, 
Mikulicz  ii.  104;  Schede,  Stelttnor,  U. 
105. 
Gangrene  or— Koclier,  ii.  99. 
Malignant  Growths  or— Senn.  il.  99. 
Rupture  or  the— B.  F.  Curtis,  II.  105. 
Stenosis  or— Senn,  Barton,  ii.  98. 
Intraocular  Tension— Bellarminofl.  Hi.  16. 
Intrauterine    Injections,   Danger    or— 

Engstrom,  iv.  7- 
Intubation— Ramon   de  la   Sota  y  Lastra, 
Durham,    8hingleton     Smith,    Waldo, 
Stoerk.     ODwyer.      Hoadley.     Thilo, 
Sajous,  Waxham,  Tascher,  Denhard.  iv. 
366;     Hoadley,     Waxham.     Denhard, 
Dillon  Brown,  Strong.  New  York  Med. 
Jour„  ODwyer,  iv.  367 :  O'Dwyer,  iv. 
368 ;  O'Dwyer.  iv.  369 ;  Trousseau,  iv. 367. 
Iodide  or  Potash,  Influence  on  Nitrogen- 
ous Metamorphoms— Samollofl",  iv.  540; 
Anrep,  Samoiloff.  iv.  541. 
Iodine—  Iodides— Cessen  and  Brownen,  Koch, 
iv.  473 ;  England,  Ogg.  Chassaignao.  iv. 
474. 
Trichloride-  Langenbuch,  iv.  474. 
loDoroRM-Kbnig.    Bruns.  Tattler,  Moeetig- 
Moorhof.  Gersuny,  iv.  475;  Bernheim, 
Botichat.  Warflnge.  Meunier,  iv.  476. 
Dressings,   Symptoms    Due   to—  Dentu, 

Brun.  ii.  509. 
in  Puerperal  Lesions— Heyn,  Rovsing, 

de  Ruyter,  iv.  18. 
Physiological  Action    or— Heyn    and 
Rovsing.  doRuytor.    Behring.  iv.  539; 
Baumgarten  and  Kunse,  Sanger,  Bruns, 
Rowing,  Lubbert,  iv.  540. 
Iodol  —  Tetraiodptrol  —  Sattlcr.     8eifert, 

Fliesburg,  Wolfenden,  iv.  476. 
Ipecacuanha— Holmes,  Woodhull,  iv.  477. 

IRIDO-CHOROIDITIS       POLLOWINO       EPIDEMIC 

Basal  Meningitis— Boy,  Hi.  145. 
Iridocyclitis  consequent  on   Relapsing 

Fever— Lubinski,  Hi.  107. 
Irido-dia lysis  prom  Concussion— Grossman 

Hi.  86. 
Ibis,    8undry    ArrEcrioNi    or— Turnbull, 

Schiess-Gemueeus.  Werner.  Galesowskl, 

Rumschewitach,  Chase.  Renling,  Fuohs, 

Mules.  Settler,  Goldxieher,  iii.  44. 
Surgery  or— Pinto.  Keyser,  iii.  43;  Vin- 

oentlis,  iii.  44. 
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Iritie  congestion  from  artificial  respi- 
ration   - lli.  105 

Iritis JUL  42 

Irritation  of  skin  of  neck,  local  ansae- 

thesia  from ii.  527 

Istria,  miasmatic  influences  in v.  169 

Italy,    demographio     investigations 

in — - v.  160 

Jamaica  dogwoods „ iv.  478 

Japan,  climatology  and  demography 

of t.  9 

medical  demography  of. ......v.  188 


Jaundice,  catarrhal „..-L    320 

treatment  of. M i.    321 

and  torpidity  of  liver,  electrical 


Jaws,  foreign  bodies. iii.  452 

snrgery  of. iii.  445 

Jequirlty,  use  of  in  trachoma^ iii.  176 

Joint  inflammation- ii.  293 

Joints,  foreign  bodies  in- ii.  291 

Katharaphore  — ii.  208 

Keflr iv.  421 

Keratitis  and  corneal  ulcers,  treat- 
ment of. iii.  37 

deductions  from  cases  of -iii.  132 

etiology  and  varieties  of. iii.  36 

Kidney,  abscess,  pyonephrosis,  pye- 

litb.diagnMisandtroatment.ii.  128 

statistics  of. _ ii.  128 

calculus  of.  nephrolithotomy _.ii.  131 

cysts,  hydatid  cysts ii.  127 

floating,  nephrorraphy ii.  126 

injuries  of. ii.  125 

malignant  growths  of. ii.  130 

statistics  of.. „i|.  130 

renal  calculi  of. i.  491 

Mnrgery  of. ii.  124 

tubercular Ji.  128 

tumors  of. „ i.  490 

Kidneys  and  bladder,  dis.  of. i.  479 

anomalies  of. v.  425 

movable i.  491 

Knee,  bony  anchylosis  of.  associated 

with  muscular  atrophy ii.  293 

excision  oL_ ii.  278 

Knee-jerk  in  health  And  dis i.  94 

Kola. iv.  478 

Korea,  medical  demography  of. v.  187 

Koumiss... iv.  421 

Labor,  abdominal  palpation  in. iv.  189 

ansssthetics  in „ iv.  190 

complicated  by  tumors. iv.  223 

by  uterine  misplacement. iv.  223 

normal,   electrical     applications 

during „ v.  62 

hypnotism  in. iv.  192 

induction  of. iv.  214 

mechanism  of. ir.  195 

precipitate  and  rupt' re  of  fnnis.iv.  220 
premature,  induction  of  by  elec- 
tricity  .. v.  62 


THERAPEUSIS. 


I 


AUTHORS  QUOTED. 


Irregular  Heart-action 
(Functional). 
Hydrobromic  acid  and  out*., 
iv.  449 ;  nitroglycerin*,  1  £ 
sol.,  iv.  487;  ttrophanthu*, 
tr.  (1.20)  TTL4-8  t.u\,  iv.  505. 


Jaundice. 

Faradic  and  static  currents, 

v.  62. 
Jaws,  Articular  Disease  op. 

Division    of    fibrous   bands, 

Goodwillie's  methods  of  op., 

iii.  453;  Heath's  op.,  iii.  454 ; 

Mean'  op.,  iii.  455;  Annan- 
dale's  op.,  ill.  456. 
Cysts  or. 

Oper.  for  removal,  iii.  447; 

Butcher's  method,  iii.  443. 
Excision,  etc.,  op. 

Operative  methods,  iii.  456. 
Necrosis  op. 

Aspiration,  iii.  447. 
Surgery  op.  . 

Bone-grafting,  prevention  of 

dislooa.  after  resection,   iii. 

457. 
Tumors  op. 

Operative  methods,  iii.  450. 
Joints,  Inflammation  op. 

Thermo-cautery.  earbol.  arid 

irrigations,  blisters,  merrur. 

ointmt.,  massage,  electricity. 

ii.  294. 

Keratitis  and  Corneal  Ul- 
cers. 
If  syph.  specif,  treat.,  if  stru- 
mous scraping  and  earbol.  mtl. 
1£  loc.,  utdqf'.  dredge,  wool 
pad  oxt.,slitcanallo,  catheter, 
and  irrig.,  thermo-caut.  to 
ulc,  cstrine  and  una.  oorr. 
»ub.,  inject,  hy.  bichlor.,  je- 
ouirity.  infl.,  transpl.  of  con- 
junctly, to  ulc,  atrftp..  iii.  38. 


Kidney.  Abscess  op. 

Nephrotomy  with  drainage. 


Calculi  op. 
Large  amounts  water,  5m- 
suHxlt    lithia,    turprntinf,    i. 
491 ;  nephrolithotomy,  i.  492. 

Calculus  op. 
Nephrolithotomy,  lumbar  in- 
cision, ii.  131. 

Cysts  op. 
Abdom.  incis.  and  evac,  ii. 
128. 

Injuries  of. 
Rest,  cold  loc.  op.  and  as- 
tring.  int.,  o*.theteris.,   cys- 
totomy (7),  ii.  125. 

Malignant  Growths. 
Nephrectomy,  ii.  130. 

Tubercular. 
Nephrectomy  by  ventral  in- 


Nephreetomy  1 
cision,  ii.  130. 


Labor. 

Chloral  in,  iv.  452. 

Premature,  Induction. 
Oalvan.  cur.,  farad,  cur.  pre- 
fer, (fundus,  oath,  in  cervix), 
v.  63. 

Laparotomy,    Prevention  op 
Adhesions  Following. 
No  bandage,  fill  abdom.  cav. 
with7*sol.*itf,  ii.73. 


Iritic  Congestion  prom  Artificial  Respi- 
ration—Kraske,  Iii.  105. 

Iritis. 

Treatment  of— Dehenne,  Hogg,  11L  42; 
Nettleship,  J.  Hutchinson,  Jr.,  Chilton, 
Sehweigger,  iii.  43. 

Istria.  Miasmatic  Influences  in— 
Schlavuzsi,  v.  169. 

Italy,  Demographic  Investigations  in— 
Bodio,  v.  169. 

Jamaica  Dogwood— Payne,  iv.  478. 

Japan,  Climatology  and  Demography  op— 
Baels,  v.  9. 

Medical  Demography  op  —  Verrier, 
Kagawa,  v.  188;  Hashimoto,  v.  169; 
Whitney,  v.  200. 

Jaundice  and  Torpidity  op  Liver— Elec- 
trical Treatment  op— Blackwell,  Seo- 
retan,  v.  62. 

Jaws,  Surgery  op— Beranger-Ferrand,  Chan- 
vet.  Heath,  iii.  453;  Mean,  til  455; 
Redior,  Annandale,  Senn,  Howe,  Sum- 
mers. Rogers,  Heath,  iii.  456;  Barter 
and  Ghose,  Hind,  Jessett,  Kerr,  Wyeth, 
Richelot,  Marshall,  Rosenthal,  iii.  457. 

Jeguirity.  Use  op  in  Trachoma— Smith,  ill. 
176. 

Joints,  Foreign  Bodies  in— Boeckel,  ii.  292. 
Inflammation    op  —  Grunberg,    ii.  293; 
Faraac,  Schussler,  ii.  294. 

Kefir— Lepine,  Anderson,  iv.  422. 
Keratitis  and  Corneal  Ulcers. 

Treatment    of— Sedan,  Teale,  iii.  37; 
Mules,    Grandmont,    Burchardt,    De- 
henne, Abadie,  iii.  38;   Gama  Pinto, 
Schilling,  Hots.  Grnening.  iii.  39. 
Etiology  and  Varieties  of  —  Rampoldi, 
Layet.  iii.  36;  Trousseau,  Haltenhofl*. 
Grandmont,     Hagen-Thorn,     Ponoet, 
Javal,  Sedan,  Ayres,  Phillips,  iii.  37. 
Kidney.  Abscess— Pyonephrosis— Pyelitis. 
Diagnosis  of—  Pawlick,  ii.  128. 
Treatment  of—  Gross,  ii.  128. 
Anomalies  of— Bland  Sutton,  Gruber,  v. 
42) ;  Liebmann.  Menxies.  v.  426 ;  Mackey, 
Possi  and  G  rettery,  v.  427;    Couder,  v. 
428. 
Calculus  of— Nephrolithotomy— D.  H. 
Agnew.  Sheppard,  ii.  131 ;    V.  Horsley, 
Brown,  Tiffany,  Page,  ii.  133;  Thornton, 
H.  Morris,  ii.  134. 
Cysts— Hydatid  Cysts— Boeckel,  Davaine, 

Neiner,  Thomas,  ii.  127. 
Floating  —  Nephrorraphy  —  Lloyd,  ii. 

126. 
Injuries  op— Otis,  Harrison,  Simon.  Weir, 

ii.125;  Otis,  Maae.  ii.  126. 
Malignant  Growths  op— Israel.  Stetter, 
Cornil,  Pean,  Albert,  Bouilly,  Gross,  ii. 
130. 
Movable— Litten.  i.  491. 
Surgery  op— S.  W.  Gross,  H.  Morris,  ii.  125. 
Tubercular— Clark,  ii.  128 ;  Gross,  Morris, 

Clark,  ii.  129. 
Tumors  op— Cornil,  Bouisson,  Ribbert.  I. 
490;  Madelung,  i.  491. 
Knee,  Muscular  Atrophy  Associated  with 
Bony  Anchylosis  op— Klippel.  ii.  293. 
Knee-Jerk— Lombard,  i.  94;  Curtis, Westphal, 

Hirt,  i.  95. 
Kola— Monnet,  iv.  478. 
Korea— Medical  Demography  op— W.  B. 

Scranton.  H.  N.  Allen,  v.  187. 
Koumiss— Anderson,  iv.  421. 


Labor,  Abdominal  Palpation  in— Riviere, 
iv.  189. 

Anesthetics  in— Barker,  iv.  190;  Kreats- 
mann,  iv.  191 ;  Busey,  iv.  192. 

Complicated  by  Tumors— Anvard,  J.  Bar- 
souy,  iv.  223. 

Dangers  op  Frequent  Vaginal  Exam- 
inations in— Crede,  Iv.  190. 

Electricity  in— Brtthl,  Litscfakus,  iv.  217. 

Hypnotism  in— Auvard  and  Vernier.  Do- 
montpallier.  C.  Brann,  iv.  192;  Mesnet, 
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Labor  inrntiHutxl). 

sequela*  of....- .- iv.  199 

third  itage  of. iv.  197  , 

Lachrymal  apparatus,  diseases  of-ili.  20 
duct,  Dafo's  style  and  probe  for           . 

stricture  of. - HI.  177 

duot/ThflobaWi  alumi  ninm  probe 

for. - ~ lli-  177  ' 

gland,  displacement  of- iii-  20 

occluded  duet  of. iii.  20 

■welling   of    daring    menstrua-  | 

tion!!?.. .-. iii.  135 

Lachrjmaiion,  bloody,  ease  of. — .iii.  135 

Lamium  album. ~ St.  479 

Landry's  paralysis. i.  86 

Lanolin^ 1*.  479 

La  Palmes  (Grand  Canary  Island), 

climate  of. v.  32 

Laparotomy   for  disease  of  perito- 
neum.  Ji.  73, 76 

prevention  of  adhesions  after-.ii.  73 

Larvs)  of  dermaiobia  in  the  skin...ii.  359 

Laryasnal  paralysis i.  «9 

nerve  recurrent,  anat.  and  phy- 
sio!, of. _ ..ill.  290 

laryngectomy iii.  331 

unilateral.. : Jil.  332 

Laryngitis .. iii.  301 

acute  ccdemstju*. iii.  302 

obronlc... iii.  301 

hemorrhagic iii.  303 

phlegmonous. iii.  302 

stridulous,  etc iii.  303 

submucous- iii.  302 


Larynx,  abscess  of. ~ Iii.  304 

affections  of  orioo-arytenoid  artic- 
ulation.  - iii.  304 

blenorrhma  of. iii.  303 

cysts  of. iii.  317 

diseases  of. ~ iii.  294 

foreign  bodies  in. iii.  305 

leprosy  of. iii.  315 

lupus  of. iii.  317 

lymphatics  of... iii.  2*5 

lymphoma. iii.  318 

mogiphonia..- iii.  306 

neuroses  of. iii.  30* 

paehyderma  laryngitis. iii.  319 

papilloma   changed    to   carcino- 
ma  7:. Hi.  313 

paralysis  of  abductors... iii.  30h 

paralysis  of  adductors iii.  310 

phonatory  distension  of  laryngeal 

sacs..... ......iii.  307 

prolapsus  of  ventricle iii.  306 

sarooma  of. iii.  31H 

syphilis  of. iii.  3W 

tuberculosis  of. iii.  297 

treatment  of. iii.  297 

tuberculosis  and  syphilis iii.  300 

tumors  of. - iii.  310,  311 

ventricular  bands,  chronic  hyper- 
trophy of. iii.  304 

Lead  in  urine.  Wood's  test  for. v.  109 

poisoning  from  canned  goods.... v.  232 

from  onrome  yellow _v.  110,  231 

from  flour v.  236 

from  use  of  glased  veue'n  in 

wine-making. _ v.  23"> 

Leamington    (England),    chalybeate 

waters  of. v.  45 


v.  12S 

Lens,  ectopia  and  luxation  of. iii.  AO 

diseases  of. iii.      48 

Leprosy  of  larynx iii.  315 

nature   and   mode   of    propaga- 
tion  ii.  3M1  ' 

tof. ii.  387  I 


LARYNGECTOMY. 

Cohen's  method,  iii.  331 ;  uni- 
lateral method,  iii.  332. 


Laryngitis. 

Static  insulation  and  sparks, 
v.  92  ;  pilucar.  mur.,  iv.  494 ; 
four  (dyspnoea),  gtt,  3-5 


crat 


Phlegmonous. 

Carbonic  a*id  and  iodq/'orut- 
urd  glyctnne,  iii.  302. 

Operations  for  removal  of 
foreign  bodies,  operation  for 
prolapse  of  ventricle,  iii.  306. 


Larynx,  Abscess. 

Cohen's  operation  for,  iii.  303. 

Tuberculosis  or. 
Gaseous  enemata  hydrog. 
nulph.,  tracheotomy  as  cura- 
tive, iii.  299 ;  laHie  arid  topi- 
cally, iii.  297;  Hering'B  meth., 
llering  s  nieth..  commended 
by  Gouguenheim  and  Major, 

'  ift.29M;in«UAo/,iii.298,299: 
tracheotomy,  times  of  opera- 
tion, compressed  stream  of 
air.  iii.  298;  iodul  topically, 
iii.  299. 

Tumors  or. 
Operations  for,  iii.  312;  trach- 
eotomy, iii.  313. 


Leprosy. 

Icthyol  and  ehrytarolin,  iL 

388. 


LErE.«MIA. 

Inhalations  of  oxygen,  quin, 
and  aramie,  oum.  and  farad, 
current,  ty  ot.  eucalypti  gtt. 
100,  pipervnL  cerat  alba',  12 
5J,  pule.  alihvM  3U-M.  et 
ft.  nil  No.  o—S.  three  to  five 
pills  thrios  daily. 


Salicylic  add  sol.,  eorromve 
nub.  sol.,  ether,  oils  fixed  or 
volatile,  fat  of  mrrcur  oint., 
i.  400. 


LlTHIASlS. 

Oxygen,  rectal  enemata,  iv. 
490. 


Liver.  Abscess  or. 
Aspirate,  i.  329; 
drain,  ii.  117. 


Catarrhal  Jaundice  or. 
Cold  water  inject.,  i.  321. 

Cirrhosis  or. 

Vichy  and  nJk.  min.  water* 
early,  loo.  counter-irritation 
or  cauL,  i.  334 ;  mercury  and 
pofeM.  tW.,  i.  335:  fxttnv.  tor/. 
and  ntryrh.,  rniotnel. Carlsbad 
water,  milk  diet,  i.  339;  tap- 
ping, tr.  fer.  ehlur.  with 
ntrych.,  iotl.  and  corr.  nub., 
cold  water  compress,  leeches 
to  anus,  calomel  fol.  by  Glau- 
ber's salts,  milk  an<f  Vichy 
or  im.  rhlor.  sol.,  douche, 
faradisation,  am.  rhlor.,  i. 
310;  rest  in  bed.  diet,  am. 
aeeJate  with  diaphoretics,  i. 
341. 


AUTHORS  QUOTED. 

Labor  (continued). 

Immediate  Repair  or  Lacerations 
dcri.no—  Kufferath,  E.  Thone,  iv.  190. 

Induction  or— Dolerls,  La  Torre,  iv.  217 ; 
Panienski.  Koppe,  Gauvey,  iv.  218. 

Injections  in— Ssabo,  iv.  190. 

Mechanism  or— Veit,  Winter,  Olhausen, 
E.  Reynolds,  iv.  195;  Charpentier, 
Foul  is,  iv.  196. 

Precipitate,  and  Rupture  or  the  Funis 
— Budin,  iv.  220;  Schats,  Duprey,  Cham- 
brelant.  G.  Koch.  Winckel.  iv.  221. 

Premature  and  Normal— Walcher,  Baird, 
Bayer,  Blackwood,  v.  64. 

Sequels  or— Bochownick,  iv.  199;  Des- 
pres,  iv.  200. 

Third  Stage  or— Crede,  A.  H.  Barbour. 
Jabobsen.  Charles,  Felsenreich.  C. 
Braun,  F.  Ahlfeld,  iv.  197;  Winckel. 
Lasarewitach,  Freund.  iv,  196. 

Uterine  Misplacement— Reamy,  iv.  223. 

Unguents  ro*  Use  in— Vinay,  Richard- 
son, iv.  190. 
Lachrymal    Gland,    Displacement    or— 
Sym.  iii.  20. 

Occluded  Duct  or— 8imi,  iii.  20. 

Swelling  or   during   Menstruation- 
Caudron,  iii.  135. 
Lacurymation,   Bloody,  Case  or— Do    la 

Peba,  iii.  135. 
Lamium  Album— Floral  n.  iv.  479. 
Lanolin- Wnlftberg,    Liebreich,    Guterbork, 
Wende.  Guttmann,   iv.  479;  Gottetein, 
V.  Frankel.  iv.  480. 
Laparotomy  roR  Disease  or  Peritoneum 
Potockl.  Booilly.  Untinel.  ii.  73. 

Prevention  or  Adhesions  after  -P. 
Mailer,  ii.  73. 
LARYNOOTOMY-Cohen,  iii.  331:  Browne,  iii. 
332;  Gerster,  Gardner,  Parker,  Stoerk, 
Agnew,  111.  3M. 
Larynx— Moura,  Jacobson.  ill.  294;  Polrier, 
iii.  295;  Hooper,  iii.  296 :  Donaldson.  Jr., 
Rice.  James,  Mackensic,  Browne, 
Woakes,  Stoker.  Hooper.  Warden, 
Hayes.  Whistler.  Aikins.  Hering. 
iii.  297;  Hering,  Gouguenheim.  Major, 
Brunn.  Rosenberg,  ill.  298;  Browne, 
Hyndman.  Lublinski,  Bergeon.  Hall, 
Mackenzie,  Schmidt,  iii.  299;  Descroi- 
selles,  iii.  301 ;  Buckmaster.  Baron, 
Mackensle.  Johnson.  Nixon,  Urunuela, 
iii.  302 ;  Garel.  Bean.  Krakauer.  Gassi- 
court.  iii.  303:  Mackenzie.  Tuuber, 
Major,  Jurist.  Macdonald,  Cohen,  iii.  304 ; 
Boyce.  Laagmaid,  Major,  Thompson,  iii. 
305:  8ajous.  Godet,  Newman,  iii.  308; 
Major.  Jelenfly.  Frankel.  Bresgen.  iii. 
306 :  Cohen,  Bresgen,  Flesch.  iii.  307; 
Glaser.  Duiardin.  Luc.  iii.  308 ;  Weil, 
Gerhardt.  Kidd.  Newman,  iii.  309;  Don- 
aldson, Jr..  Major.  Thermos,  Rossbach, 
ill.  310;  Carpenter.  MsoCoy.  Charasac, 
Schaeffer,  Nasse,  Johnson.  Birch,  Monod 
and  Ruautt,  iii.  311 ;  FrXnkel.  Cohen, 
Hahn.  Semon.  iii.  312;  Stoerk,  Billroth, 
iii.  313:  Jurist.  Hall,  Beale,  iii.  318; 
Virchow,  Iii.  319. 

Syphilis  or  — Holden.  iii.  300;  Lewis, 
Bacon,  Hi.  301. 

Tuberculosis  or— Arnold,  Schnitsler,  iii. 
300. 
Las  Palmas  (Grand  Canary  Island),  Cli- 
mate or— Douglas,  v.  32. 
Lead  Poisoning  raoM  Canned  Goods— 
Rjaeltachevski,  Attfleld,  Stevenson, 
North,  v.  232. 

rROM  '*  Chrome  Ybxlow  "—Stewart.  Leff- 
mann.  v.  110;  Reese.  Leffmaun,  v.  112; 
Marshall,  v.  231 ;  Galippe.  v.  232. 

rnoM  Flour— Bertrand  and  Ogter,  v.  236. 

prom  Use  or  O lazed  Vessels  in  Wine 
Making— Campbell,  Cowley,  v.  235. 
Leamington  (Eng.),  Chalybeate  Waters 

or— Smith.  Frankland.  Garrod.  v.  45. 
Lens,  Ectopia   and   Luxation  or— Settler, 
Montagnon.  Critohett,  Thompson,  Law- 
ford,  iii.  50. 
Leprosy— Besnier,  II.  381 :  Gairdner.  Ii.  385 : 

Beaven  Rske.  ii.  386. 
Leuk**ia-J.  M.  Ball,  H.  Culberton.  Willi. 
Retslag.  W.  Collier,  i.  416:  Flinterman. 
Stewart.  1.  417;  Pros.  i.  416:  C.  W. 
Earle.  i.  416:  von  Bamberger,  i.  416: 
Sticker.  Plotter.  Pot  sin.  Collier.  Henry. 
I.  417. 
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i,  encephalic. J.  20 

thalamus - i.  20 

nucleus  caudatus. .- i.  20 

nucleus  lenticularis _ i.  20 

eras  cerebri _ i.  20 

pom  varolii i.  21 

medulla  oblongata. A.  23 

cerebellum i.  25 

pineal  body i.  29 

pituitary  body,  etc .. i.  31 

pressure-lesion,  Brooas  centre—i.  3b 

Leukaemia. i.  416 

morbid  anatomy - i.  416 

pathogenesis - i.  416 

symptomatology J.  416 

Leysin  in  Switserland,  climatic  pecu- 
liarities of. v.  26 

Lice  ..... i.  400 

Life-time,  average  of  different  classes 

of  humanity v.  170 

Ligation  of  aorta  and  spinal  lesions.!.  83 

Ligatures  and  sutures. ..ill.  665 

Light,  effects  on  animal  life  of— v.  203 

on  man  of. v.  204 

of  sun  and  electric  light  com- 
pared  - v.  205 

Fasio's  law  of  intensity  of  effect 

of  artificial- v.  204 

Lighting,  how  to  study v.  206 

Lips  and  mouth,  new  disease  of......i.  295 

Lisdoonvarna,  in  County  Clare  (Ire- 
land), sulphur  and  iron  springs 

or. - v.  46 

Lithium ~ •!▼■  480 

Liver,  abscess  of. I.  326,  ii.  117 

diagnosis  and  pathology  of J.  326 

115 


334 


335 

339 
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Liter  (continued). 
Congestive  Hypertrophy. 
Puncture  of  capsule  of  Glis- 
son,  i.  341. 

Gall-Ston  ks  or. 
Olive  oil,  i.  325 :  blue  piU  fol. 
by  olive  oil,  i.  326. 

Hydatid,  Cysts  or. 
Laparotomy,  i.  330:  early 
puncturing  and  evacuation  of 
cysts,  puncture  and  inject 
cor.  tub.  sol.,  1.  331 ; 
incision  and  drainage  in  two 
stages,  ii.  116. 

Malarial,  Cirrhosis  or. 
Quinine  and   hydrotherapy, 
polos.  iod.r  milk  diet,  l.  337. 

Wounds  or. 
Paquelin  cautery,  firm  band- 
'     fii.ll5. 


in  hot  climates.. 

and  gall-bladder,  surgery  of....iL 

artificial  cirrhosis  of. i. 

cirrhosis  of — i. 

in  children. - iv. 

malarial i. 

treatment  of. I- 

in  children ~ i.    338 

congestive  hypertrophy  of. 1.    341 

diseases  of. »•    320 

diseases  of,  in  newborn iv.    294 

formation  of  lectio  acid  in v.    334 

hydstid  cvsts  of— ii.  116,  i.  329 

nerves  in  the v.  385,  393 

physiology  of- v.    333 

production  of  sugar  in v.    334 

wounds  of. H-    H6 

Living,  birth,  ventilation  of  the  mid- 
dle ear  of  the  newborn  child, 

as  a  sign  of. v.    155 

Lobar  pneumonia  in  children. iv.    341 

diagnosis iv.    342 

nephritis  in iv.    343 

prognosis  in iv.    342 

treatment  of. - iv. 

Lobelia  (lobeline) iv. 

Local  anaesthesia. - v. 

Localisation,  cerebral i. 

motor »■ 

negative  cases  of. i. 

Locomotor  ataxia ..........iii. 

Longevity v. 

in  England  and  America. v. 

Lookout    Mountain    and     Marietta 

(Ga.)  a*  sanatoria- v. 

Lucan8pa(Irel.)and  sulphur  spring 

of. v. 

Lumbar  oolotomy ii. 

Lung,  abscess  of. - iil. 

Lung*,  diseases  of. - iii. 

oedema  of ~ iii. 

physical  exploration  of. -iii. 

wounds  of. ii. 

Lupus,  influence  of  erysipelas  on...ii. 

of  larynx iii. 

of  the  nose —Hi. 

vulgaris  and  the  bacillus  tubercu- 
losis  n. 

and  carcinoma. ii. 

treatment  of. ii. 

Luxor  (Egypt)  resort  for  phthinm__v. 
Lymphatic  apparatus,  diseases  of... if.    324 
Lyons,  ethnography  of. v.    179 


343 

480 
527 
1 
6 
14 
140 
363 
176 


Lobar  Pneumonia. 

Meet  violent  onsets  prompt- 
ly ;  quin.  and  rerat.  rir.  too 
slow,  relative  merits  of  the 
cool  bath,  antipyrine  and  an- 
ttftbrine  not  determined  yet : 
oold  water,  method  of  using, 
iv.  343;  for  cough,  small 
doses  of  opium,  few  drops  of 
wine  of  ipecac.,  few  grains 
of  urtthan,  no  depressing 
sgents.  blood-letting  in  rare 
only,  iv.  344. 


Locomotor  Ataxia,  "Licht- 
riro  Pain  "  or. 
Aniiftbrvw,  iv.  435:  anti- 
purine,  100  gm.  o.h.  (ad.  don. 
SrS)  iv.  440;  heavy  static 
spark,  v.  90. 


Lumbago. 

With  chloride,  loc..  I  v.  4S2; 
Turkish  baths,  iv.  514;  anti- 
pyrine, iv.  440. 


Lung,  Abscrsb  or. 

Incision   and   washing    out 
cavity,  pneumotoiny,  Hi.  382. 

(Edema  or. 
Stimulants,  aertnte  of  lead, 
large  doses,  iii.  387. 


Lupus  or  the  Nose. 

80*  sol.  lactic.  ac.  loc.,  iii. 


tl 


Vulgaris. 
Nitrate  of  til.  stick,  Kaposi's 
form.,  ii.  378:  Vienna  paste. 
pyrogallic  acid  ointm.,  10  Jt, 
thermo-eaut.,  galvano-caut., 
Iodic  acid  on  cotton,  cocame 
mur.  tat.  sol.,  ii.  379. 


Lymphatic  Apparatus. 

Diseases  of,  ethereal  soln.. 
iodoform  inject.,  igni punc- 
ture, belladonna  nnd  aconite, 
cod-liver  oil,  ii.  325. 


'  AUTHORS  QUOTED. 

Leysin  in  Switzerland— Cum atic  Peccli- 

aritirs  or— Secretan,  v.  26. 
Lice— Vastanian,  Meigs,  Greenough,  Thomas, 

1.400. 
Lirs-Ti me— Average  op  Different  Classes 

or  Humanity— Korosi,  v.  170. 
Ligature  op  Aorta  and  Spinal  Lesions— 

Steno,  Lecat,  Bivhat,   Ehrlich,  Brieger. 

Singer,  i.  83. 

Ligatures  and  Sutures— Girdlestone,  Veit, 

Iii.  555. 
Light— Eppect  op  Sun  and  Electric  Light 

Compared— Sous,  Martin,  Demours  and 

Sioliel.  v.  203;  Rognctta,  Larrey.  Jaeger. 

Passons,  E.  Jones,  Cxerny,  v.  206. 
Epfects  on  Animal  Life  op— Lavoisier, 

v.  203:    Molesvhott,  Fasio,  Pfluger,  Fu- 

bini,  Ronchi,  Pleasanton,  v.  204. 
Law  op  Intensity  op  Eppect  op  Arti- 
ficial—Fssio,  v.  205. 
Lithium— Anlde,  iv.  480. 
Liter— Abscess  op—  Rochard,  Trelat,  ii.  117; 

Harley,  Cyr.  i.326 ;  Ferron,  I.  327;  Sou- 

ohoa.  i.  320. 
Cirrhosis  op— Cyr.  i.  334. 
in  Children— Howard,  i.  338. 

Treatment  of— Troisier,  Schrejh,  i.  339; 
Stewart,  i.  340. 
Artificial  Cirrhosis  of— Strauss,  i.  337. 
Catarrhal   Jain  dick— Hei  tier,  Maragli- 

ano,  i.  320;  Chaufterd,  Musser.  1.  321. 
Disease  of  in  Children    Starr.  Palmer 

Howard.  Iv.  362. 
Congestive  Hypertroput  or— Harley,  i. 

341. 
Formation  or  Lactic  Acid  in— Wysso- 

kowitsch,  v.  334. 
Gall-Stones  or— Bristowe.  Ord,  l.  322. 

Treatment  of—  McGaston,  1.325;  Touatrs, 
i.326. 
Hydatid  Cysts  op— Bsrwell,  Owen,  ii.  1 16 ; 

Baudouin,  i.  329 ;  Sennett,  Humphry,  i. 

331. 
Nerves  in  the— Macallum,  v.  393. 
Production  op  Sugar  in— Seegen,  Abeles. 

v.   334;    Ikalowics    and     Pal.    Seegen. 

Aboles,  v.  335. 
Vomiting    of    Gall -Stones—  Satterth- 

waite,  I.  321 :  Pope.  i.  325. 
Wounds  of—  Keen,  Senn,  ii.  115. 
Living  Birth,  Ventilation  of  the  Middle 

Ear  op  the  Newborn  Child,  as   a 

Hiun  of— Gelle,  v.  155. 
Lobar  Pneumonia— Guuita,  Moollmann.   R. 

Caspar,    iv.   341  ;    Lecuyer.     Fournier, 

Parrot.  Damaschino.   Cadet  de   Gaari- 

cunrt,  Wm.  Pepper.  Myers,  Schuyler,  iv. 

342;      Enst,     Smith,     Moellmann.     A. 

Jacobl.  Wm.  Pepper,  iv.  343. 

Lobelia— Lobeline—  Bartholow,  iv.  480. 

Localization,  Cerebral— Horsley,  Thane,  i. 

1 ;   Beevor,  Broca,    Hughlings-Jackson, 

HiUig,  Farrier,  i.  2;   Nothnagel.  i.  4; 

Charcot,  Pitres,  1.  6. 
Lookout  Mountain  and  Marietta  (Ga.)  as 

Sanatoria  — Robison,  Ross,   Rogue,  v. 

29. 
Lucan  Spa  (Ireland),  Sulphur  Spring  of— 

Flinn,  v.  46. 
Lumbar  Colotomy— Cripps,  Ii.  178;  Trelat, 

Verneuil,     Dumenil,    Koenlg,    Reclus, 

Jeannel,  Glasser,  iii.  179. 
Lung,  Abscess  of— Meigs,  iii.  381 :  Runeborg, 

iii.  382. 
Lupus— Reeves,    ii.  376;    Bayha,   Kaposi,  ii. 

378. 
of  the  Nose— Cossolino.  Bresgen.  Moure, 

and  Xatier.  iii.  261 ;  Rafin.  Siliteh.  iii.  2S2. 
Luxor    (Euyit),   Resort   for    Phthisis— 

Eyum  Jones,  v.  29. 

Lymphatic  Apparatus.  Diseases  op— Read. 

Simon.  Grancher.  Netter.  Pensddt  and 

Dietrich.  DeCwartade,  ii.  324. 

Treatment    of  — Parrot    sad    Jeassss. 

Rogers.    Gensmer,    Alexander,    Parkes. 

Creath.      Fenger.      Tantini.       Batten. 
|  Grancher,  ii.  325. 

'  Lyons,  Ethnography  op— Clement.  Eertil- 
|  Ion.  v.  179;  Topinard,  v.  181. 
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Madeira  and  Tenerifie  w  health  re- 
sorts-.  v.  3S 

Malaria,     pathol.   nervous    diseases 

following _.......  J.  177 

Malarial  cirrhosis  of  the  liver. i.  335 

fevers,  etiology  of i.  276 

symptomatology  and   treatment 

oC. J.  279 

neuritis. .. -i.  139 

Malt „ It.  423 

Man.  the  environment  of. t.  203 

Menace. .. It.  481 

Maritime  eh  mates   and   health   re- 
sorts..  « v.  30 

Manage  In  diseases  of  the  oterua_.lv.  48 

Maxillary  sinus,  abscess  of. Hi.  275 

etiology  of Hi.  275 

diagnosis  of....... iii.  275 

treatment  of. ~ iii.  275 

Measles,    eontagions    before    orup- 


THEBAPEU8I8. 


AUTHORS  QUOTED. 


Meat,  normal  digestion  of  in  healthy 

stomach v.  327 

poisoning- v.  237 

Medical  chemistry  and  toxicology,  v.  95 

demography  of. v.  166 

collective  investigation  in- ▼.  167 

definition  and  relatione  of. v.  166 

Melanosis  of  nrinary  tract ii.  213 

Membrane  tyrapani,  effects  of  centri- 
petal pressure  on_...._ iii.  201 

physiology  of.............. iii.  223 

Meniere's  disease.. — . ......lit.  209 

Meningitis,  cerebro-spinal i.  53 

etiology  and  pathology  of. I.  56 

semeiology  and  diagnosis  of. i.  53 

treatment  of. i.  57 

chronic... i.  58 

tubercular i.  49 

prognosis  of. i.  52 

semeiology  of. i.  49 

treatment  of. i.  52 

Menstruation,  after  removal  of  both 

ovaries iv.  103 

in  human  subjects iv.  54 

in  monkeys iv.  54 

nerve  origin  of. iv.  57 

and  ovulation iv.  55 

physiology  of. iv.  53 

vicarious,  eases  of. iv.  72 

definition  of.... iv.  71 

etiology  of...'." .V...V..V.V.V.'.7.VJv!  71 

existence  of  true -iv.  72 

tot Iv.  71 

iv.  481 

m ii.  528 


Mercurial  Injections,  dangers  of  in 

midwifery _iv.  188 

eontra-ind  (cations  of... iv.  188 

paralysis,  pathology  of.........._v.  500 

Mesentery,  diseases  of. M 1.  374 

Meteorological  changes,  relations  of 
to    chorea,    rheumatism    and 

neuralgia. v.  11 

Methylal iv.  482 

physiological  action iv.  541 

Methyl-blue. v.  373 

Methyl  chloride iv.  481 

local  ansBsthesia  from. ii.  527 

Methyl-chloroform  as  aas9sthetic.ll.  512 

Methylene  biohlor.  as  ans9sthetic.il.  613 

Methylio  ether  as  ansMthetio ii.  513 

Metrorrhagia  of  the  climacteric. . .  Jv.  67 

and     monorrhagia,     definitions 

of. iv.  63 

etiology  of- Iv.  63 

in  febrile  states  of. iv.  67 

treatment  of._ iv.  54 

internal  of  pregnancy iv.  68 

Microbes  as  etiological  factors.... ii.  468 

struggle  of  organic  cells  against 

invading. v.  603 


Malaria. 

Anh/ebrine,  3.0  gm.  (antici- 
pate parox.),  !▼- 432;  or  1.20 
gm.  during  4  h.,  iv.  433 ;  anti- 
pyrinc.  iv.  499 ;  ergot,  3  grs. 
daily,  with  or  without  qutn., 
Iv.  460 :  eucalyptus  honey,  iv. 
462:  ipecac.,  pulv..  gr.  10, 
fol.  by  2-1  gr.  pills,  q.  3  h.,  iv. 
477:  pareirin  hydrochiorate, 
gr.  30.  pro  die.,  iv.  403 :  picric 

«**.pil.  gr.  )>-»*.  «M  »•• 
Iv.  491;  pyrultne  tricarb- 
oxylic acid,  gr.  10,  iv.  498. 


Nervous  Disorders  roLLow- 

tJIO. 

Galvanism,    sulphur   baths, 
sod.  iron,  i.  178. 


Malarial  Diseases  or  Ers. 
Qui*,  and  tonics,  iU.  108. 


Malarial  Frtrrs. 

Argot.  *oL  injected  into 
spleen;  for  intermittent  fever, 
ergotme  with  quinine,  oil  of 
pkotphor.  gtt.  v,t»d.,  I.  280; 
ammon.  morale  In  pill  gr. 
)£toss;  for  chronic  malaria, 
potau.  permana.  In  water 
gr.ss-j,t.d.:  for  intermittent 
fever,  quinine  mur.  not.  hy- 
poderm;  for  hemorrhagic 
malarial  fever,  aenenutua 
and,  lane  doses  repeated; 
in  convalescence,  quinine, 
iron,  arsenic,  and  nux  pom., 
I.  281. 


MAMRfTIS. 

Phytolacca  decandra,  est.  fl. 
gtt.l0o.h.,lv.493. 


Maria. 

MHhylal.  X  1-4,  iv.  483;  cold 
baths,  iv.  514;  amyl  hydrate. 
3-5  gm.,  iv.  424 ;  contum,  fl. 
est,  ktmcyam.,  fl.  ex..  It  TT1 . 
7;  chloral,  gr.  x.  doe.  f., 
Iv.  457. 


Mastitis. 

Saline  cathartics,  cit.  magnet, 
quinine,  belUuUtnna  locally, 
atropia  gr.  Iv-Jj,  poultices 
to  be  avoided  till  occurrence 
of  suppuration,  I  v.  250;  iodino 
oint.,  enrh.  of  ammonium, 
Sj  to  Oj.  support  to  breast  bv 
bandage,  iv.  250;  opium.  In- 
cision always  in  direction  of 
duotfl,  antisepsis  drainage  i 
followed  by  compression,  ice 
water  applications,  cracked 
ice,  iv.  251. 


Maxillary  Sinus.  Absorbs  or. 
Drainage  and  insuf.  otiodol. 
inject,  of  MoLjttTojr.  of  hydro- 
gen, wash  or  mat.  »nt.  borir 
acid  in  litterine.  ill.  275: 
opening  of  infl.  meatus.  HI. 
270;  method  of  Mikulios, 
aatiseptio  irriga.,  Hi.  445. 


Madeira    and     TxiruirrR     as     Hralth 
I  Rrsorts— H.  Ohrwall,  v.  33. 

Malaria.  Path.  Nrrv.  Dis.  following  — 

Singer,  i.  177. 
Malarial  Frvkrs. 

Etiology  of— Osier,  i.  276;  Councilman, 

i.  278;  Maurel,  i.  279. 

Symptomatology  of— Page.  Singer,  i.  279. 

Treatment     or  —  Bouquette.     i.      279: 

Solaro.  Savitska.  i.  280;  Clark.  Levi, 

Putauski,    Riggs,    i.    281;     Antony, 


i. 

Malt— Townsend,  iv.  422;  Wallace,  iv.  423. 

Maraca— Payne,  Iv.  481. 

Mbaslrs  Contagious  brtorr  Eruption  — 
Oeschwind,  v.  253. 

Meat,  Normal  Digestion  or  in  Healthy 
Stomach— Cahn.  v.  327. 
Poisoning— Fluger,  v.  237 ;  Johns,  v.  238. 

Mbdical  Dbmoghafht,  Collective  Investi- 
gation in— Wangh,  Foster,  Owen,  Cul- 
limore,  v.  166. 

Mrmbran a  Ttmpani,  Errtcn  or  Pressure 
on— Lucae,  Gelle,  iU.  201 ;  Oelle,  Miot, 
Hartmann,  iii.  202. 


*W!S?^  m- 


.224. 


223;    Helmholts, 


Mrningitis.  CRREBRo-8riNAL— Smith,  Lev- 
ick,  I.  53 ;  Davidson,  Steiner,  Hermann 
and  Kober,  I.  54;  Biehter.  Netter, 
Wiloox,  i.  55;  Ziteke,  Leyden,  Smith, 
Welohseibaum.  I.  56;  Netter,  Wilcox, 
Smith,  Leviok,  Herman  and  Kober, 
Ziteke,  i.  57. 
Chronic— Bruce,  Carmichael,  i.  58 ;  Klip- 
pel,  Holt,  Warner  and  Beech,  Davis,  Jr., 

Tubercular— Skeer,  Simon,  Lepine,  I.  49 : 
Belfield.     Wilkes,     Schulse.     Leyden. 
Devaux,  1. 50:  Kahler.  i.  51 ;  Simon.  Car- 
rington,     Lugeol,    Warfvinge.    Waern, 
Lindblad,  Martel,  Holt,  Lardier,  i.  52. 
Menstruation   aftbr   removal    or  Both 
Or aries— Terrier.  Skene  Keith.  Iv.  103; 
Chatnpionniere.    Koeberle   and    Pooch. 
Savage  and  Croom,  iv.  104. 
and  Ovulation— Johnstone.  Iv.  55 :  John- 
stone. Williams.  Tait.  Sutton,  Iv.  56. 
in  Monrets— Sutton,  iv.  54. 
Naurs  Origin  or— J.  Oliver,  iv.  57. 
Phtsiologt  or— Coste.  Geodrin,  Nigrier, 
J.    B.    Sutton.    A.    W.    Johnstone,    J. 
Williams.  Iv.  53. 
Vicarious.   Cases  or  —  R.   C.    Prewltt, 
Walklnshaw,  Samuels.  McCallum,  C.  T. 
Parkes.  Nelson.  Glissan.  iv.  72. 
Etiology  of- Barnes,  iv.  71. 
Existence   of— Wilks,    Elder.    Bantnck, 
Aveling,     Muirhy.    Phillips.     Hills. 
Routh,    Mansell  -  Moullin,    Fenwick, 
Mutch,  Barnes,  iv.  72. 
Treatment  of— Barnes,  iv.  71. 
MBNTHOL-Roeenberg,  Meunier,  Iv.  481. 
Mercurial    Injections.    Dangers    or    in 
MiDwirERT  —  Fleisehman.     Stadtfcld, 
Lomer.  Vohts.  Winter,  Gruwe.  Thorn. 
Schawrs,     Braun.     Butte.    Bokcltnenn. 
MKuver.     ElaKsser.     Stenger.    Tsenzer. 
Winter.   Riohardson.  MHnlieff.  Clarke. 
L.  Doleris,  llofmeier.  Veit.  Partridge. 
Frankel,  Tarnier.  Virchow.  Dahl.  Lai- 
karsky.  Provost,  Letulle.  iv.  187 ;  Solo- 
vioff.  Iv.  188. 
Contra  -  indications  —  Doleris.     Devis. 
Butte,  Saabo.  F.   Barnes,  Fleischmann. 
Mangiagalli.  Iv.  188. 
Paraltsis,  Pathology  or— Letntle.  v.  .W0. 
Mesejttert.  Diseases  or— Van  Bibber,  Koe- 

foed,  Vorgely.  Hahn.  Bramann.  I.  374. 
Meteorological  Changes.  Relations  or 
to  Chorea,  Rheumatism  and  Neural- 
gia—Lewie,  v.  11 ;  Capt.  Catlin,  v.  12. 
METHTLAL-Rlchardson.  Mai  ret  end  Combe- 
male,  iv.  482;  Matrokhin,  PopofT,  Per- 
sonal!, iv.  483.  ■"•■•". 

Physiological  Action  —  Richardson. 
Mairet  and  Combemale,  Personali,  Anren 
and  Motrokhin,  Popofr.  iv.  541. 

Methyl-blue— Arnstein.  Pal,  v.  S7S. 

Methyl  Chloride— Eiohhols  and  Genther,  iv. 
481  j  Debove,  Dumoutpailier,  iv.  482. 
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Micro-organisms,        antagonism 

amongst... v. 

Microstat. .................. ..v. 

Microtomes,  hand  and  aniomatie...T. 
Midwifery,  chloroform  in..............ii. 

Migraine. i. 

with  apparitions i. 

paralysis,  3d  pair. i. 

in  childhood...... i. 

Milk  from  pleuro-pneamonic  cows  a 
cause  of  disease. t. 


Milliamperomoter,  description  and 
uses  of. t. 

Mineral  waters  and  sea-baths,  indica- 
tions and  eontra-iadlcations  for.  v. 

Models,  imperfect  plaster  impressions 
and .....m. 


Monstrosities .. r. 

Morphia,  Donath's  test  for v. 

easy  test  for M y. 

Morphinism,  acute  opium  poison- 
ing— lii. 

aud  morphinomauia. iii. 

in  China. lit. 


prognosis ... 
treatment... 


iii. 

..iii. 


Mortal  wound,  medico-legal  signifi- 
cance of  more  than  one  on  the 
same  dead  body . v. 

Mountain  climates  and  health  re- 
sorts  . „ ». 

climbing  as  a  therapeutic  agent.v. 
foyer....... „ i. 

Mounting  small  objects. „........v. 

Mouth,  anatomy  of  floor  of. v. 

antigen,  gargles iii. 

diseases  5f..T. i. 

and  lips,  new  disease  of. .1. 

micro-organisms  in  teces  and-v. 

neuralgia. iii. 

parasites  of. iii. 

suppuration  in „_.. Jii. 

surgery  of. iii. 

tumors  of. iii. 

Mucous   cells,  presence  of  vacuoles 

membranes,  preparation  of. v. 

Mullerian   duct,   anomalies   of    the 

products  of  the v. 

MQIler's    duct,    persistence    of,    in 


Multiple  neuritis,  diagnosis  of. i. 

etiology 

infectious i. 

i. 


r  and  varieties  of  ... 


pathology  of. 

spontaneous. i. 

symptomatology.. i. 

toxic i. 

treatment  of... - i. 

Muscle,    change   of  volume   during 


change 
ntractior 


chemistry  of. v. 

contractions,  heat-equivalent  of  v. 

contractions  in  man v. 

conversion  of  glycogen  into  sugar 
in v. 

effects  of  different  loads  on  con- 
traction  v. 

of  warming  upon  irritability  of 


frog* 
elect™ 


ical  phenomena  of  contrac- 
tions  ~ v. 

new  theory  of  contraction v. 

plasma,  albumins  in v. 

post-mortem  contractions  of.... .v. 

Muscles,  diseases  of........... i. 

intraocular,    of    mammals   and 

birds. iii. 

Muscular  atrophy i. 

Mutisia  viciaefolia. - iv. 

Mycosis,  broncho-pulmonary -Hi. 

Mydriasis    monoc.,    due   to   uterine 
fibroid iii. 

Mydriatics,  myotics    and    anaesthet- 
ic*.  iii. 

Myelitis i. 

pressure., i. 
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Measles. 

Acetphenetidinc,  0.6  to  0.7 
rm.  ad.,  0.2  to  0.3  gm.  oh.,  iv. 
118;  aitfi/ebruie,  It.  432. 


!5V 


MELANCHOLIA. 

Friction  with  bay  salt,  iv.  515. 


TUBERCULAR. 

lodof.  inunot.  to  scalp,  iodof. 
sol.  in  easel,  hypod.,  iv.  476. 


Meningitis,  Cerebrospinal. 
Isolation  and  disinfection, 
antiphlogistic  treatment,  i. 
57;  morphia,  constant  feed- 
ing, 1.57-58. 


Non-tubercular. 
lunnU,  1. 52-55. 


TUBERCULAR. 
Calomel    purgation,    i.   61; 
iodoform  inunction,  i.  52. 


Menstruation,  Vicarious. 
Tonics,     oxytoxics,     purga- 
tives, diuretics,  faradisation, 
iv.  72. 


Mesentery,  Dhrasbs  or. 

Laparotomy,  i.  874;  intestinal 
antisepsis,  atk.  and  earthy 
sulphates,  charcoal,  iodof., 
cor.  tub.,  ereatote,  hod*  #«- 
Ucylat.,  triemuth,  carbol.acid, 
tulpho^arbon.  water,  naph- 
thahn,  thymol.,  i.  376. 


Metrorrhagia. 

Erigeron,  oil  qf,  5  drops  q. 
4  h.,  iv.  461 ;  geranium  mac. 
int.  and  loc,  iv.  465;  ran* 
aromat,  Jl.  ext.  TTIv-xv,  iv. 
497. 


and  Menorrhagia. 
Hydra**  can.  ft.  ext.  gtt.  xx 
t.d.,    iv.   65;    gonyp.    red. 


.Jv.  66 ;  ergot, 
gallic  acid,  iodof.  tampon., 
urtica  dioica,  inf.,  iv.  67. 


Migraine. 

Guarana  gr.  xxx  o.h.,  i.  145, 
anttfebrine,  i.  147;  oxygen 
Inhal..  iv.  489;  md.ealtcy- 
lat.  gr.  xx  and  repeat  in  k 
h.,  iv.  499;  wd.  chloride  fcj 
before  attack,  iv.  503 :  aeont- 
tin*,  iv.  419;  antipyrine  gr. 
xi\j  q.  2  h.,  iv.  444 ;  canna- 
bis indwa  full  dose,  iv.  450 ; 
corn  lea/  cigarette*,  iv.  455 ; 
ethoxyeafein*  gr.  vii-xv  p. 
d.,  iv.  461;  nUro-glycerine 
sol.lfi.gtt.i-V,iv.487. 


AUTHORS  QUOTED. 


Metrorrhagia     and     Menorrhagia     in 
Febrile  States— A.  Mantle,  iv.  67. 
Etiology  of— Jno.  Williams,  iv.  63;  Jas. 
Stirton,  Bland  Sutton,  iv.  64;  M.  J. 
Rae,  iv.  67. 
Treatment  of— R.  Wilcox,  E.  C.  Dudley, 
Van  Ness.  Jivopistaelf,  Iv.  65;  J.  M. 
Fuohs,  H.  Gamgues,  F.  W.  Potter,  O. 
W.  Davis,  R.  W.  Felkin,  iv.  66 ;  C.  D. 
Palmer,    D.    L.    Roberta,    Fraipont, 
Meniere.  H.  C.  Coe.  M.  J.  Rae,  iv.  67 ; 
Carpenter,  F.  H.  Davenport,  iv.  66. 
Internal,  or  Pregnancy— Frcudenberg, 

iv.  68. 
Or  the  Clihacteric—  B.  F.  Baer,  iv.  67. 
Microbes,  Struggle    or    Organic    Cells 
against    Invading  —  Metschnikoff.  v. 
502;  Pasteur.  Chamberlain,  Roux,  Eck- 
land,  Holmfold.  v.  503 ;  Gerre,  v.  505. 
Microstat— Smirnow,  v.  370. 
Microtomes,  Hand  and  Automatic— Ryder, 

Queen.  Zentmayex.  v.  368. 
Migraine— Suckling.  Slnkler,  i.  145. 
Miliart  Fever  —  Brouardel,  Daremberg,  L 

283;  Parmentier,  i.  285. 
Milk  from  Pleuro  -  Pneumonic  Cows  a 
Cause  or  Disease  —  Vallin,   Lecuyer 
Dupres,  Costello,  Hen,  v.  229;  Elvire,  v. 
230. 
Mullen's  Duct,  Persistence  or,  in  Male— 

Reliquet,  v.  287. 
Mineaal  Waters  and  Sea-Baths,  Indica- 
tions and  Contraindications  roft— 
Marinoourt,  v.  37. 
Momordica  Bucha— Duprat.  iv.  484. 
Morphinism,  etc.— Laneereaux,   Levinstein, 
Averbeok,  iii.  422;  Levenstein,  Jammes, 
Edwards  and  Pilliet,  Ball,  Averbeck.  iii. 
423;    Anderson,    China    Inland    Miss. 
Opium  Hosp.,  Fooohow,  China,  iii.  428 ; 
Jennings  and  BaU.  iii.  429;  Edwards,  iii. 
430;  Klernan,  Hughes,  Ui.  431. 
Mortal  Wound,   Medico -Legal  SiGNiri- 

CANCE  Or  MORE  THAN  ONE  ON  THE  SAME 

Dead   Body— D.   H.   Agnew,   v.   144; 
Thornton  Parker,  v.  146 :  O.  O.  Hubbard, 
v.  147. 
Mountain    Climbing    as    a   Therapeutic 
Agent— Oertel,  Barkan.  v.  21. 
Fever— Curtin,  Van  Eman^i.  282. 
Mouth,  Anatomy  or  Floor  or— Susanna,  v. 
288. 
andFjsces,Micro-Orcantsms  in— Vignal, 

v.  331 ;  Kronecker,  v.  332. 
and  Lips,  New  Disease  or—  Hutchinson, 
i.296. 
Mucous  Cells,  Presence  or  Vacuoles  in— 
Ranvier,  v.  324 ;  Btedermann,  v.  325. 
Membranes,  Preparation  or  —  Ranvier, 
v.384. 
Muscle,  Change  or  Volume  during  Con- 
traction— Ewald,  v.  299. 
Chemistry   or— Halliburton,    Ktthne,   v. 

3U3;  Schmidt,  v.  305. 
Contractions.   Heat -Equivalent  or  — 

Chauveau  and  Knufmaan,  v.  307. 
INMAN-Fick.v.303. 

Conversion  or  Olycogen  into  8uoar,  in 
— Seegen,  Nasse,  v.  306;    Berlinerblau, 
Marcuse,  v.  307. 
ErrECTS  or  DirrERENT  Loads  on  Con- 
traction—Von  Ftey,  v.  302. 
ErrECTS  or  Warmixg  upon  Irritability 

or  Frog's— Edwards,  v.  300. 
Electrical  Phenomena  or  Contractions 

-Lee.  v.  302. 
Intraocular,  or  Mammals  and  Birds— 

Jessop,  iii.  1. 
New  Theory  or  Contraction— Marshall, 
Melland.  Retains,  v.  299;  Exner,  v.  SOU. 
Post-mortem    Contractions  —  Brown-Se- 
quard,  v.  306. 
Mutisia  Viciaepolia— Saoe,  iv.  484. 
Mydriasis  Monoc.  due  to  Uterine  Fibroid 

-Mannhardt,  iii.  135. 
Mydriatics  and  Myotics—  Lang  and  Barrett. 

Chisolm,  ill.  169. 
Myelitis— Steven.  Faitbeak,  i.  81 ;   Lewtaa. 
Glynn,  Anderson,  Rail  ton,  Nauwerck.  i. 
82. 
Pressure— Orasset  and  Estor,  I.  79 ;  Ryan. 
|  Taube.  Harris,  i.  80. 

,  Mycosis      Broncho  -  pulmonary  —  Waugii, 

Lannoy.  iii.  386. 
I  MroPATHT-Erb,  1. 151. 
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MjOfihj- 


i.    151 


Myopia  and  corneal  leueomata. — ill.  162 
eaa^byMlf^o«nglaasis...Ui.  JO 
nmrto*        ***•    W° 


Myosin  awment... 


309 


Myositis...- - - *-  W 

primitive  iafestioas i.  157 

Naito,  absence  of. .▼•  **2 

Nansomie. ▼•  *« 

Naphthalln »▼•  4S* 

«Naphthol .W.  «6 

Nasal  duet,  foreign  body  fa. ill.  2D 

maliasertion  of  style  ft  oanse  of 

ilmni ........... iii.  21 

stricture  of. lit.  » 

mucous  me.nbrane.  gland*  of...v.  392 

pbljpi iii.  233 

treatment HI-  263 

re««*« •  2W 

tuberculosis }»•  £?> 

etiology  ot -iii.  260 

Naso-pharyngeal  catarrh iii.  276 

Negro  raee,  the  medical  features  of 

the .. -▼•  192 

Nephrectomy,  transperitoneal. ii.  134 

Nerve  calls,  connexion  with  natural 
vascular   channels,    of  spaces 

in r-  274 

eerrical   sympathetic,  eJects   of 

section t.  311 

section,  direction  of  degeneration 

In .-. v.  STC 

splitting ii.  66 

suture  .7........ ..Ii.  50 

distance  intoie ii.  59 

material  for -ii.  50 

primer j ii.  61 

secondary ii.  5.1 

prognosis  of. ii.  54 

statistics  ot ii.  54 

tissues,    fundamental    e' anient* 

ot - t.  272 

tissues,  preparation  of -..v.  3** 

tract,  a  new v.  242 

tracts,  relationship  of. _ — v.  242 

tamors,  extirpation  ot....w....~ii.  08 

Nerves,  growth  of. —v.  359 

in  the  liver,  detection  of. r.  3H4 

of  face ~ -....i.  179 

Nervi  erlgeates,  origin  of. - v.  311 

Nervons  eongh «...!.  177 

Nervous  diseases,  peripheral. I.  112 

Nervons  system,  anatomy  ot  In  new- 
born   - - iv.  295 

diseases  ot  in  newborn........ .iv.  295 

in  the  embryo,  growth  ot........v.  330 

Neucalgla. i.  143 

headache  with  apparition* _i.  144 

migraine  with  paralysis  3d i.  145 

migraine  In  childhood i.  145 

treatment „ i.  146 

Neurastheaia-vasomotoria. I.  181 

Neurectomy  for  neuralgias* ii.  64 

Neuritis,  experimental. M t.  141 

malarial... t.  130 

multiple  peripheral i.  130 

multiple i.  112 

plantar... L  142 

86-v 


THERAPEU8I8. 


MORPHINOMANIA. 

Total  abstinenoe.  Iii.  427; 
gradual  suspension,  ill.  428; 
cardiac  invigoration,  spav- 
Ceiae,  til.  430, 


Myelitis  or  Children. 

Ergot  and  atrop.,  hypoder., 

Nasal  Duct,  Stricture  or. 
Med.  gelat.  bougies,  astrlng. 
and  antisep.  irriga.,eleotroly- 
sis,  111.  20. 


Nasal  Polypi. 

Lunge's  operation,  iii.  263; 
tanmr  wul.  sat.  til.,  inject 
in  tumor,  Lingo's  op.,  iii. 
26 1. 


Nasal  Tuberculosis. 

Galvano-eautery  for  small 
ulceration*,  acraping  and 
20-500  sol.  hwtir.  ucvl  loo.. 
ituh/.  ia  ylyrerine  Joe.,  iii. 
2>i. 


Naso-Praryngeal  Catarrh. 
ladnl     insut,    spray     and 
brash,  galvano-eautery,   iii. 
277. 


NEURALGIA. 

Anmitin*  granules  cs.h., 
qainin  in  malarial  no  Jr., 
Bland's  Iron  pills,  i.  14 J; 
resection  of  nerve,  antipttr- 
■n*.  anti/ehrine,  I.  147 ;  »«lo/, 
obtain  acid,  croton  oil  in 
sciatica,  chlttride  vuiihyl  in 
sciatica,  refrigeration  of 
healthy,  log.,  i.  148;  chloro- 
form with  diffusion  electrude» 
I.  149:  heavy  static  spark,  v. 
90;  trigem.  occip.  intereost. 
sdat.,  v.  92;  chloroform  and 
Hq.  vaael.  1.4  hyp.,  tmlol  and 
liq.  muwl.  1.10  hyp^lv.  511. 

♦r  Mouth. 
Neoroctomy,  iii.  436  ,*  Salser's 
method,  iii.  437. 

Peripheral. 
Neurectomy,  ii.  64 :  amnitints 
iv.  418 ;  anttftsbrin*,  fv.  434  ; 
anttpyrine  6.0  gnu.  daily,  Iv. 
440;  hydrobromic  acid,  Iv. 
449;  eonhtm  and  lanmlin 
oint.,  iv.  457  :  methyl  chlor. 
IoCm  Iv.  482 ;   nitro-gtyearine 


AUTHORS  QUOTED. 


Mr  on  a  amd  Corneal  Leucomata— Petersen, 

UL162. 
Cause  or-Stilling,  iii.  160. 
Caused  rt  Belt-chosen  Glasses—  Risley, 

iii.  163. 
Myositis— Walther,    Hepp,    Brunon,  i.  157: 

Uelferioh,    Sympson,     Kussmaul     and 

Maier,  Uaverrieht,  Jackson,  Neumann, 

1.158. 
MrBiifoiTis  Tuberculosa,  so-called. 

Pathology-Moos,  C.  S.  Bull,  iii.  221; 

Moos,  iv.  225. 
Mtxcbdema— Kiellan.  Zlelewlea,  Savill,  Paton, 

Warfbinge,  Jonas,  Erb,  Senator,  Landar 

Boeenberg,  Cam  pane,  Stewart,  Boniasou, 

ShelswelU  Hi.  343. 
Suroical—  Bourneville  and  Brieon.  Orur 

nor,  Koeher,  Sehuiid,  A'Jbertoni,  Tissou 

Reverdin.  Trombetta,  Bottini,  iii.  341 

Brans,  ill  342. 

Nails,  Absence  or— BloA.  Scions,  v.  442. 
NAirsOMiA-Machell,  v.  448. 
Naphthalik— Holt,  Wilcox,  Pepper  and  Grif- 
fith, iv.  484. 
Nasal  Duct,  Fobeion  Body  ur— Solomon,  iii. 
20. 
Mal-irsbbtior  or  Style,  a  Cause  or 

Abscess— Jeaffreeon,  iii.  21. 
Stricture   or— Starkey,  Steavenaon   and 

Jessop.  iii.  20. 
Mucous  Membrane,  Glands  or— Psulsaa, 

v.392. 
Polyn— Bond,  Lange,  iii.  263;    Berrueoo, 
Bell,  Lue.  Bayer/iii.  264. 
Nasal   RcrLr.xra  —  Finne,  Mygind.  Cheat- 
ham, iii.  270;  Bettmaa.  Joal,  H.  D.  F., 
8eiffart,  Michael,  iii.  271. 
Tuberculosis. 

Etiology  of— Cartas,  Moan  and  Natier, 
Boy  tan.    Breegen,    iiL    260;    Lennox 
Browne,  Iii.  261. 
Treatment  of— Cartas,  Lennox-Browne, 
iii.  261. 
Nabo-Phabynoeal  Catarrh— Sob  wabaoh.  iii. 
276;  Breegen,  Gordon,  Hall,  Schmiege- 
low,  iii.  277. 
Nboativb     Locauxatiom     Casbb— Brieger, 
Fere,  Alexander,  de  Sohwelnits,  i.  14; 
Han.  Journiao,  1. 15. 
NBraBEcroMY,   Transperitoneal— Terrier, 

Gross,  ii.  134. 
Nsmvs  Cells,  Connection  with  Natural 
Vascular  Channels,  or  Spaces  in— 
Adsmkiewics.  Fritsoh,  v.  274. 
Cervical  Sympathetic,  ErrBcre  or  Sec- 
tion—Bernard,  Pye-Smith.  v.  311. 
8ection,  Direction  or  Dbobneration  in— 
Waller,  v.  308;  Friedlaader,  Krause,  v. 
309;  Mefsener,  v.  310. 
SPLirriNo— MoLeod,  ii.  68. 
Suture,   Distancb— Aseaky  and  Fargin. 
Bowlby,  U.  69;  Yerneoil,  McBurney.  ii. 
60;      Briddon,      MoBnraey,      Willard 
Parker,  Draper   Gordon  Buck,  ii.   61; 
Cameron,  Socin,  ii.  62 ;  Tillanx,  U,  63. 
Sutubb,  Materials  roe— Bowlby,  ii.  50 : 

Kooher,  II.  51. 
Suture,  Primary— Bowlby,  il.  51;  Til- 
lanx, Rowe,  Nelaton,  Schwars,  PolaiUoa, 
ii.  52. 
SUTURH,  Secondary— Bowlby,  Scott,  ii.  54 ; 
Tobin,  Bland  Sutton,  Holmes,  Bowlby, 
Sympson,  il.  65;  Tillanx,  Ledderhose.  ii. 
66 ;  Jonkon,  Bloxam,  ii.  57 ;  Ehrmann, 

Tbbsue;  Fundamental  Elements  or— 
ForeU  Golgi,  v.  272;  B.  Hollar,  Ganscr, 
v.273. 

Tissues,  Preparation  or— F.  Tangl, 
Boveri,  v.  385 :  Macallum,  Boverl,  v.  386. 

Tract,  a  Nrw— Helweg,  v.  282. 

Tracts,  Relationship  or— Fleohsig,  Bech- 
therew,  v.  283. 
Nerves.    Growth     or— nensen,    Alsmaan, 
Kolliker,  W.  His.  v.  360. 

in  thr  Liver,  Detection  or— A.  B.  Mac- 
allum, v.  385. 

or  Face— Ketli,  i.  179. 
Nerti  Eriqentes,  Origin  or— GaskeH,   v. 

311. 
Nervous  Cough— Bresgea,  i.  177. 

Diseases  and  Nbuboses— Mills,  Lloyd,  i. 

System  in  the  Ehbbto.Growth  or— Merk, 
Altmaan,  Uakoff,  Raubar,  Eiohhorst, 
Boll,  v.  339. 
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Noniuses i.  112 

of  pharynx iii.  289 

radix  of  note. Jii.  270 

Newborn,  anatomy  of  nervous  sys- 
tem in ~.....jv.  290 

arthrcpsia  in- iv.  297 

ascites  in ir.  294 

atrophic  paralysis  in. iv.  296 

cause  of  convulsions,  tetany,  lar- 
yngismus in- ir.  295 

diagnosis,  symptoms  and  prog* 
nosis  of  syphilitic  pseudo-pa- 
ralysis in.. — ir.  297 

diseases  of  heart  in It.  293 

prognosis,  symptomatology iv.  294 

diseases  of  liver  in........... — iv.  294 

diseases  of  nervous  system iv.  295 

endocarditis  in. ..iv.  294 

hepatitis  syphJlis  in. iv.  294 

icterus  in............. iv.  294 

pericarditis  in.— iv.  293 

etiology  and  pathology- „iv.  293 

rachitis  im...._.. -iv.  295 

rhagadea  in „iv.  309 

septicemia  and  pyemia  in. — iv.  299 

stomatitis  in- iv.  300 

syphilitic  pseudo-paralysis  of...iv.  296 

pathology  of  ___._._.. — ......ir.  296 

New  Caledonia,  medical  demography 

of r.  189 


New  disease  of  the  lips  and  month,  i.    295 
10 


New  Guiana,  climate  and   diseases 
of. —v. 


New  York  hay,  examination  of  water 
of. '« v. 


Nicotinism  (see  tobacco  habit) ill.  43 

Night-blindness  (hemeralopia) — iii.  94 

Nitrogen lv.  486 

Nitre-glycerine iv.  486 

Nitron*  oxide  as  anaesthetic. ..~..~ii.  514 

and  oxygen  as  aiucsthotic il.  612 

Nocturnal  incontinence  of  children 
and  relaxed  sphincters  ef 
adults,     electrical     treatment 

of....—— — ..._ v.  62 

Norway,  prevalence  of  phthisis  ia~v.  167 

Nose,  diseases  of  and  megipheuJswiii.  306 

Nutrient  suppositories ,....,— ...iv.  423 

Nystagmus lit  92 

Nystagmus,  miner's,  from  deficient 

Wood  supply JU.  104 

Obstetric  nomenclature ..... to.  193 

Obstetrics- „.to.  185 

operative,  new  instruments.— iv.  210 

Occlusion  of  nose .Hi.  264 

Ocular  symptoms  in  tubercular  men- 
ingitis  - L  49 

(Edema  of  face,  persistent. it.  365 

malignant. il.  330 

of  lungs.......— iii.  387 

(Esophagus,  abscess  of. iii.  324 

carcinoma  of. - lit. 

dilatation  of. iii.  324 

diseases  of iii.  324 

foreign  bodies  in iii.  326 

Imperforalion  of. -... ..—v.  438 

stricture  of. IL  324 


THERAPEUSIS. 


NEURASTHENIA. 

Static  insulation,  v.  91 ;  Ay- 
drobromie  acLL  lv.  450; 
eonittm  JL  exL  Tfl  x  q.  %  h. 
till  asleep,  iv.  457;  iitkxum. 
bromide,  iv.  480. 


Neuritis,  Multiple. 

In  early  stages  taiicylir  acid 
and  b/umtTfet,  in  chronic 
stages  strychnia,  massage 
and  electricity,  pilocarpine, 
i.  131. 


AND  PERINEURITIS. 

Nerve-splitting,  ii.  66 :  static 
insulation  and  sparks,  v.  92. 


Nicotinism,  Chronic. 

Abstinence,  tonics  and  poL 
tod.,  alctthol  and  morphine, 
/amttcacirl.iii.434. 


Nocturnal  Emissions. 

Snlir  nigra  Jl.  exf.  8H  tl.d., 
iv.  497. 


INCONTINENCE  AMD  RELAXED 

Sphincters. 
Galvan.  our.  loc,  v.  62. 


Nose.  Rodent  Ulcer  or. 

Extirpation    by   Paquelia's 
cautery,  iii.  436. 


Numbness,  Waking. 

Iodide  pota*.  and  carb.  am. 
comb.,  f.  178. 


AUTHORS  QUOTED. 


S-urharin.  ii 
hath,  iv.  513. 


iv.  497;  Turkish 


(EsornAous. 

Gastrotomy  for  stricture,  iii. 
324,  325 ;  tubal  alimentation 
for  dilatation,  iii.  325,  326: 
excision  of  larynx  for  carci- 
noma, iii.  325;  rcsophagot- 
omv,  ii.  327 :  removal  of  for- 
eign bodies,  Iii.  326, 327, 328. 


Neuralgia- Dana,  i.  143;  Mitchell,  i.  144; 
Laura,  Fusseli.  Burr.  Oaler.  Salter.  Bill- 
roth,  i.  146;  Wilson,  See.  Seifert.  Faust, 
i.  147;  Jacobi,  Aaeheuvaoh,  Stekoutia, 
Brown,  Rogivue,  Jaequet,  Debove, 
Jaooby,  Raymond,  1.  148;  Adamkicwics, 
i.143. 

Neurbctomt  por  Neuralgias  —  G.  R. 
Fowler,  Waller.  Carnoohan.  Lonen, 
Grisson,  it.  64;  Madelnng.  Braun- 
Lnesen,  Leueke,  Llchlau,  Mens,  Linhart, 
Bayer,  Gussenbauer,  ii.  65. 

Neuritis,  Experimental— Pitres  and  Tail- 
lard,  i.  141. 
Malarial,  etc.— Straehan.  i.  139. 
Multiple— Busxard.  i.  112;  Starr.  Dupleix, 
Chapin,  Dana,  Biggs,  Folsom.  Ross, 
Clarke,  Edwards,  Fawsitt.  Thomson, 
Kast,  Laquer.  Pitres  and  Vaillard.  L 
113:  Erb,  Gombantt,  L  114;  Clarke, 
Dreschfeld.  Stewart.  Hadden,  Eichorst, 
i.  115;  Biggs,  Starr.  Dnplalx,  i.  116: 
East,  Gowers.  Joffroy,  i.  117;  Mills, 
Dick.  i.  118;  Pitres  and  Vaillard.  i.  119; 
Lloyd,  i.  124;  Dana,  Mills,  i.  126; 
Strumpell  and  Mobius.  Wigglesworth, 
Mills,  i.  126;  Taubel.  Pitres  and  Vail- 
lard,  i.  128 ;  Strumpell,  i.  129 ;  Semmoia, 
I.  131. 
Plantar— Hughes,  i.  142. 

Neuroses  or  Pharynx— McDonald,  Huchard, 
Rethi,  iii.  285. 

Newborn,  Diseask  or  Heart  in— Keating, 
Edwards,  Billard,  Tardieu,  Weber,  ir. 
293;  Kirkenstein,  Blache.  Rauehfnss. 
Gubler.  Olllvier,  Ranvier.  Depaul.  Prfc- 
vost.  Depasse,  iv.  294 :  Silberman.  iv.  295. 
Diseases  op  Nervous  8ybtem  in— 
IlnghliugsJaokson,  iv.  295;  Cheadle, 
iv.  295-296:  Abercrombie.  Gee,  Parrot, 
LaStte,  Valleire,  Gueniot,  Bedaar,  Hen- 
och, iv.  296. 
Influence  or  Drugs  Administered— Feh- 

ling.  iv.  298. 
Septicemia  and  Pyaemia  in— Miller,  iv. 

299;Runge.  iv.  3U0. 
Syphilitic   Pscudo-Paraltsis  or— Wag- 
ner, lv.  297;    Van   Swieten,  Gibert,  iv. 
298. 

New  Caledonia,  Medical  Demography  op 
— Verrier,  v.  189 :  Kergrohen,  v.  190. 

New  Guinea,  Climate  and  Diseases  or— 
j  Rev.  W.  G.  Lawes.  v.  10. 

New  Yore  Bay,  Examination  op  Water  or 
I  Kinyoun,  v.  228. 

Night-Blind*  ess  —  Featherstonehaugh,  Da 
Costa,  Treitel,  Fdrster,  A.  Grade,  Mag- 
nus, Hi.  94. 

Nitrogen— Valensula.  iv.  486. 

Nitroglycerins  —  TTussewitseh,  rr.  486; 
Van  Goidtsnoven.  iv.  488. 

Nitrohs  Oxide  as  an  An jbstbetic— Bux- 
ton. Hilllseher.  Lafont,  Hewitt,  iL  514; 
Kreutxmann.  ii.  515. 

Noctcrnai.  Incontinence  or  Children, 
Electrical  Treatment  or— Steaven- 
son,  v.  62. 

Nutrient  Suppositories— Quinlan,  Sauter, 
iv.423. 

Nystagmus—  Nettleshin,  Jeffreson.  iii.  92;  8. 
J.  Taylor.  Fere,  Jessop.  D'Oenoh,  Gow- 
ers, Hughl  tags-Jackson,  iii.  93. 
Miner's,  prom  DcriciEXT  Blood  Supply 
— Jeaffreson,  iii.  92. 

Obstetric  Nomenclature— A.  R.  Simpson, 

iv.  193. 
Obstetrics.  Operative,  New  Instruments— 

J.    F.    Baldwin.    R.    Barnes,    Poullat- 

Levret.  T.  Lasarewitch,  W.  8.  Stewart, 

J.  K.  Kelley,  iv.  211. 
OZdema  op  Luhgs— Grossmann,  Nothnagel, 

iii.  387. 
Malignant— Kreimhals,  ii.  331. 
Oesophagus  —  Turnery,      Ogston,       Frank, 

M'Phedraa,  Mermod,  iii.  324;  Alharran, 

Cornax,  Roux,  Sonnenburg,  Sy  moods,  iii. 

325;    Leyden   and   Reavers,    Gardner, 

Coats,  Bridgman,  Bobbitt.  Battle,  iU.  326 ; 

Cleaver,    Taylor,    Berne.    May,    Seta, 

Fischer.  Haywood,  Richardson,  iii.  327; 

Bull,  iii.  328. 
iMPERroRATiON  op— M.  Vincent.  ▼.  438. 
Ohio  River,  Examination  por  Germs  op 

Water  op— Rushford  and  Cameron,  y. 

228. 
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Ohio  river,  examination  for  germs  of 

water  of v.  228 

Onus'  law ... ..y.  67 

Oidium  albicans  as  a  cause  of  aphthous 

and  ulcerative  stomatitis i.  290 

OUaetory  centre. t.  390 

Oliguria. - i.  403 

Olive  oil,  treatment  of  gall-stones 

by _ i.  325 

Omentum,  lipomatous  tumor  of„....ii.  75 

Omphalitis   in   infancy   and    child- 
hood.  ir.  291 


Onychia 

Onychrophosls _ .. 


ill.    560 

ill-    560 


Oophoritis,  pathology  of. ir.  74 

treatment  of iv.  75 

Ophthalmoscopes 111.  173 

Ophthalmia  neonatorum » iii.  29 

hemorrhage  in iii.  2J 

inoculations    from,  a   canso    of 

mammary  ahscees iii.  29, 1(f) 

results  of  prophylaxis  in iii.  30 

sympathetic .„ iii.  79 

sympathetic,  cause  of. ...iii.  79 

indications  for  treetmen t  of..i ii.  82 


Ophthalmoplegia,  donble.  in  drunk- 
ards  - iii.  143 

externa  bilateral iii.  14 1 

externa  and  interna  syphilitic  iii.  143 
externa  and  interna  unilateral, 

complete  recovery iii.  141 

Interna  unilateral Iii.  143 

with  ptosis,  double,  no  apparent 

Opium  poisoning,  pseudo „..!.  00 

Optio  atrophy,  hereditary iii.  7t 

idiopathic .. Hi.  75 

metallotherapy  in iii.  75 

nerve,  diseases  of. iii.  73 

pseudo-atrophy  of  papilla. iii.  74 

rupture  of  at  chiasm. iii.  86 

tumor  of. „ „ iii.  75 

neuritis.. Iii.  73 

following  sunstroke iii.  145 

following  vascular  meningitis 

and  sarcoma  cerebri iii.  144 

Ihalaml,  functions  ot v.  351 

Optieo-ciliary    neurotomy,     Briggs' 

scissors  for. Si.  177 

Optometers ....ill.  179 

Oral  surgery. ill.  435 

Orbit,  alveolar  sarcoma  of. iii.  22 

and  sclerotic  diseases  of. iii.  21 

Sllndroma  of. iii.  22 

rmoid  cyst  of. iii.  22 

eehinooooons  of. iii.  21 

flbro-sareoma  of. iii.  21 

foreign  body  in iii.  22 

Kmmy  tumor  of. iii.  21 

.  datid  oyst  ot iii.  22 

lymphangioma  of. M iii.  22 

myxomata  of. iii.  22 

non-diagnost.  tumor  of. iii.  22 

ostenmata  of. iii.  21,  22 

phlegmon  of. iii.  22 

1  cyst  of. JUL  21 


TMERAPEUS1S. 


OjrrcHia. 

8eparation,and  ittoerntt.  ad. 
locally,  iii.  56C. 


ONYCHOPHOSIS. 

Removal,  iii.  580. 

OOPHORITIS. 

Cotton  tampon.  Inflated  ring 
pees.,  dry  wool  or  jute  tamp., 
bi*m.,  indqf.,  liq.  kg.  hichlr. 
(Br.  Ph.),  5S8-1  td.  int.,  iv. 

76. 


Ophthalmia.  Neonatorum. 
RemoTo  pus.  germicides,  2  JJ 
tot.  artf.  nitr.,   sol.    corn*. 
$ubl.  (1:8000)  loo.,  antisepsis, 

prophylaxsis,  iii.  29. 

SCKOPITLOUS. 

My.  Intern,  to  saliv.,  fol.  by 
pot.  tod. 


Sympathetic. 
Atropine  dark 
leeches  and  morpk.,  hg.  to 
mild  tali*.,  instil,  of  kg. 
birhlor.,  section  of  oiliary 
nerves,  prev.  enucleation  of 
excitant,  iii.  61. 


Opium  Poisoning. 
Rectal  injeo.,  tr. 
iii.  431. 


Oacniris. 

Pulsatilla  rod.  tr.,  iv.  495. 


Organic  Heart  Disease. 

Hgdrobromic  arid  with  dig- 
ital., amen,  and/rrrt,  iv.  449 ; 
eonvallamarin  gr.  ss-4.  Iv. 
457 ;  corn  *ilk  fi.  est..  Jss  g. 
2-3  h.,  digital,  and  ergot,  iv. 
458;  cnlom*l  (dinret.),  gr. 
Yii-x  pro  die,  iv.  468:  tpar- 
Mno  gr.  iss,  g.  2  h.,  iv.  503: 
rtrophnnthua  tr.  (1.20)  TT1 
4-8  t.d..  Iv.  505:  Turkish 
bath  (without  oold  douche), 
iv.  513. 
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Ferrier, 


Outactorv    Centre  —  Carbonieri, 

Monk.  v.  350. 
Omentum,  Lipomatous  Tumor  or— Meredith, 

ii.  75. 
Oophoritis. 

Pathology  of— W.  Nigel,  Leopold,  Pro- 
chownick.    Rokitansky,  iv.  74;  Kivr- 
isch,  Klob.  iv.  75. 
Treatment  of- Sarah  Post.  W.  W.  Potter, 
iv.  75;  J.  11.  Etheridge,  B.  Fenwiek, 
iv.  76. 
Ophthalmia  Neonatorum.  Haemorrhage  in 
— Pomeroy,  Schmidt- Hi mpler,  iii.  29. 
Inoculation  prom  a  Case  op  Mammary 

Abscess—  Legry.  iii.  29.  100. 
Results  op.  Prophylaxis  in— J.  Lwow- 
Kasan.  Rabinovitch.  Gi rales,  iii.  30. 
Treatment  of— Pomeroy,  Taylor,  Credo, 
Cohn.  Heyl.  iii.  29. 
Scropulous— Turnbull,  lit.  32. 
Sympatiiktic,  Causes  or— U  Moid,  Ounn, 
iii.  79;  Gallenga,  Verdese.  Minor,  Cole- 
man,   Hots,   Hobby,  iii.   81 ;   Cornwall, 
Ayres.  Alt.  Cross.  Dibble,  iii.  82. 
OrirruALMOLOcicAL  Aids  in  Diagnosis  and 
Treatment  (Miscellaneous)— Priestly 
Smith.  Dents.  Ilolden,  GouM,  Purves, 
Anderson,     Wicherkiewios.    Wolff  bo rg, 
Jackson.    Oldham,    iii.   182;    Simmons, 
Haab,  Whitney.  Schenck,  iii.  1H3. 
Ophthalmoplegia.  Double,  in  Drunkard— 
Caudron.  iii.  143. 
Externa.  Bilat.— Mittendorf,  iii.  143. 
Interna,  SvpiiiLiTic-Hutchinson.  iii.  143. 
Interna  and  Externa,  Unilateral,  Com- 
plete Recovery— Senator,  iii.  144. 
Interna,  Unilat.— Donath,  iii.  143. 
with     Double    Ptosis,     no    Apparent 
Cause— Lawford,  iii.  143. 
Ophthalmoscopes— Jessop,  Adams,  Jackson, 
Bnrnott.  iii.  178 ;  Risley,  Howe,  Dennett. 
Keyser.  iii.  179. 
Opium   and  its   Derivatives— See,   Little, 

Laborde.  Iv.  492. 
Optio  atrophy.  Hereditary— Leber,  Haber- 
shon.  Jacohson,  ill.  74. 
Idiopathic— Sorebrennikova,  ill.  75. 
Optic   Nerves.  Metallotuerapy  or—  De- 
spagnet,  iii.  75. 
Pseudo-Atrophy   of  Papilla  —  Abadle, 

Hi.  74. 
Rupture  or,  at  Chiasm  —  Post,  Berger, 

iii.  75 ;  Post.  Iii.  86. 
Tumor  or— Frothingham,  Tillaux,  Quillet, 

iii.  75. 
Neukitis— Deutsohmann,  Edmunds,  Law- 
ford,  iii.  73.;   Hirsohberg,  Friedenwald, 
Outmann,  Carter,  Fooley,  Smith,  Bral- 
jey.  iii.  74. 

Following  8unstroke— Spalding,  iii.  145. 

Vascular  Meningitis,  and  Sarcoma  Cere- 

bri-Zellweger,  iii.  144. 

TnALAMi,   Functions  op— Bechterew,   v. 

351. 

Optometers— Chlsolm.  ill.  179 ;  Wolffberg.  Hi. 

180;  Tsoherning.  BuM.  Ilolden.  111.181. 
Oral  Suruery— aarretson,Wright,Buohanan, 
Brown,  Barrv.   Dixon,  Polak,  iii.  435; 
Strassman,  Schmidt.  Larrivt,  Cathoart, 
Tillaux.  Israel.  Bloxam,  Anche,  Garret- 
son,  iii.  438;  Galignani.  Salser.  iii.  437. 
Orbit,  Alveolar  Sarcoma  or— Eliasberg,  ill. 
22. 
Cylindroma  or—  Eveuki,  iii.  22. 
Dermoid  Cyst  op—  Lieharewsky,  iii.  22. 
Echinococcus  op— Zehender,  iii.  21. 
Gummy  Tumor  op— Tangeman,  iii.  21. 
Lymphangioma  op— Wiesner,  iii.  22. 
Fibrosarcoma  op— Swansey,  iii.  21 ;  Pow- 
ers, iii.  22. 
Foreign  Body  in— Sehmelohler.  ill.  22. 
Hydatid  Cyst  op— Brailey.  HI.  22. 
Myxomata  or— Ballard.  Hi.  22. 
Non-Diagnostic  Tumor  or— Cross,  Hi.  22. 
Osteomata  or— Andrews,  iii.  21 ;  Baasiere, 

iii.  22. 
Phlegmon  or—  Melllnger.  Hi.  22. 
Serous  Cyst  or— Panes,  Hi.  21. 
8v  phi  lis  op— Mracck.  HI.  21. 
Orchitis— Magnani.  Baxiano.  Sohmifc,  11.  243. 
Orienting  Small  Objects — Selenka,  v.  381. 
Orthodontia.  External  Force  in— Kings- 
ley,  iii.  548. 
Osteomalacia,  Lamb,  Comby.  H.  290. 
Osteoclasis— Bobbin.  Rinoli.  Dillon  Brown, 
iv.  411 ;  Cabot,  iv.,  412;  Senn,  1' 
It.  413. 
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Orchitis...... ...~il.    243 

Organic  disease  of  the  pancreas. 1.    315 


Orthodontia..-. ill.    525 

external  force  in...~...............iii.    547 


JL    280 

AL    200 


Osteomalacia .. 


Osteoplastic  periostitis.. 11.    291 

....ii.    282 


Osteotabereolons,  treatment  of. li.    284 

Otalgia,  reflex  dental 11L    214 


Otitlf  media,  chronic  plastic. HI.    228 

hemorrhagica. Hi.    230 

Iphtheritie. 


Otorrhea,  pathology 111.    231 

treatment. ,»i     232 


Ovarian  cysts,  diagnosis  of-... ...... It.  77 

etiology  of. _. __...... Iv.  77 

treatment  of.. iv.  78 

intra-ligamentary.. It.  79 

intra-ligamentary,    oporation 

for- .. It.  80 

reproduction  of.......... ir.  87 


Ovaries,  carcinoma  of. ir.  85 

dermoid  cysts  of.  pathology  ....ir.  82 
dependence  of  uterine  myomata 

on  diseased iv.  87 

fibroma  of. .. It.  86 

haematoma  of. iv.  85 

papilloma  of. iv.  86 

proportion  of  malignant  tumors 

of  in  ovariotomies ....It.  40 

sarcoma  of. iv.  86 

and  tubes,  diseases  of.... . — iv.  74 

Orariotomy  and  oophorectomy It.  87 

complications  in —It.  100 

indications  for. _iv.  87 

treatment  of. J  v.  98 

after-treatment. It.  99 

sequelae .....iv.  102 

statistics- ....Jr.  104 


Ovary,  cirrhotic................. Ir.     87 

Overcrowding,  death  flrom~...........v.    242 


ire  in  schools  and  cerebral 
disease. i.     71 


Ovum,  influence  of  gravity  and  posi- 
tion upon  segmentation  of...~v.    410 
phviiology   of,    maturation   and 
fertilisation  of. v.    409 


Oxalic  add. ~fv.    489 

bath  for  histological  sections.... v.    374 


TUERAPEUSI3. 


Oxygen-... 


OSTSOTUSERCULOSIS. 

Cauterisation,  iodo/.  tamp., 
inject  of  10*  iuttttform, 
ether,  inject,  of  acid  so/., 
natrium  ph*H.t  tnorph.  for 
pain,  massage,  passive  move- 
meats,  U. 


Otalgia.  Bkplex  Dental. 
Lanoe  gums  in  child.,  aw'- 
grJtict  in  eotmoL  in  aAult,  ill. 
214. 


Otitis  Media,  Chronic  Plastic. 
Tenotomy  of  tensor  tympani. 
Kessel's  radical  op.,  iit.  228 ; 
multiple  paracentesis,  Pome- 
roy's  op.,  lii.  229. 

HEMORRHAGICA. 

Tympanic  paracentesis,  iii. 


Otorrhea. 

Empty  cavity  and  keep  clean 
of  secretions,  modify  morb. 
proc.  by  loc  treat,  an.  cur- 
but.  1-100-1-2000  sol.  inj.,  iii. 
233;  bone  ec  insufll.  and 
packing,  iii.  234 ;  mliryl.  or. 
*ul.  Instill.,  lactic  or.,  pure 
and  sol.  10* -A)*,  uniform 
packing,  iii.  235 ;  iodttl.  powd. 
and  Maxsoni's  sol.,  galvano- 
eauteay.  aalol  pulv.,  txrygen 
binuxut*  sot  10JJ-12J,  iii. 
236. 


Ovarian  Ctsts. 

Palliative,  tapping,  electroly- 
sis. Radical,  extirpation,  It. 
78. 


Oxttoxic. 

llVflrarg.   cum.     creto,    ir. 


OZJCNA. 

pons.  Ir.  4. .  . 
and  tote.  B  p.  me.,  insufll. 
iv.  499. 


AUTHORS  QUOTED. 

Obtbotuberculosis,   Treatment   or— Volk- 
mann,    Gibney.    DeRossi    and    Ferrcri, 
Seun.  li.  284 :  Lannelongue,  ii.  285. 
Otitis    Media,    Chronic    Plastic—  Kessel, 
Weber-Liel,   iii.   22$;    Baracs.    Lucae, 
Hartmann,  Sohwane,  Bates,  Pomeroy, 
iii.  229. 
Diphtheritic— Barclay,  ill.  231. 
Hemorrhagica— Rooea,   Burnett,   Bullel, 
Dewevro.    iii.    230;    Dewevre.    Rayer, 
Leoorche.    Fournier,  Rusensteln,  Dieu- 
lafoy,    Trautmann,     Auvert,     Alibert, 
Domergue,  iii.  231. 
Otorru<ea,     Patholoct— C.    8,    TurnbuU, 
Colladon.  iii.  232. 

Treatment— Erskine.  Hartmann.  Fergu- 
son. Schwartse,  lii.  233;  Erskine,  Biah- 
op,  Be«old.  8chwartxe.  lii.  234:  Si.ard, 
Colladon.  Baratoux,  Aysagoers.  Hart- 
mann, Hcyn  and  Rovsing.  De  Ruyter. 
Ui.   235;    Besold.    Schmidt,     Stfttcr, 
Schwartxe.    Maxxoni.     Goris,    Pujess, 
Burnett  Dayton.  Cheatham.   Bishop, 
iii.    236;    Med.    News,  Hilly,  Cooper. 
Deleau.  Fabrtai,  Brunner.  Bonnafont 
ii.    237:    Schwarue,     Lucae,  Kessel, 
Sexton,  iii.  238. 
Ovarian  Ctsts,  Diagnosis— Munde.  Maun, 
11.  T.  By  ford,  Qnenn.  iv.  77 :   Terrier, 
Gars.   Bantock.  Larabrie.    Spiegelberg, 
Waldeyer.  Koeberle  a  Duplay,  bchetelig, 
Fenwiok.iv.78. 
Etiology— T.  Gallard,  Gali|  pe  and  Lan- 

douxy,  W.  77. 
Treatment— Goodell.F.  Semeleder,  iv.  79. 
Bjcproduction  or  —  Vanhetiverswyn,  01- 

shausen.  Weinlechner.  iv.  87. 
Intra-Ligamentakt— W.  Goodell.  Doran, 
iv.  79 ;  Gerstcr,  Fenger.  Terrillon.  iv.  80. 
Operating  for— Miner,  iv.  81;   Fenger, 
Mieuliex,  iv.  82. 
Ovaries,  Carcinoma  or— Freund.  iv.  85. 
Dependence   or  Uterine  Mtomata  on 

Diseased— Tait  iv.  87. 
Dermoid  Cyst  or. 

Pathology  — C.  Fenger,  How  hi,  Wal- 
deyer, Ir.  82;  Baumgarten,  DoraM, 
Sutton,  Krakenberg,  Fenger.  iv.  83; 
Kolaexek.  Martini,  Billroth.  Fraenkel, 
01ehausen,Ponpinel.iv.  84:  Moore.iv.85 
Fibboma  or— Tait  Greig  Smith,  iv.  86; 

Mann,  Coe,  ir.  87. 
Hjkmatoma  or— G.  Hewitt,  Thomas,  Ki- 

wisch,  iv.  85. 
Papilloma  or— Johnston,  W.  H.  Weloh,  ir. 

86. 
Proportion  or  Malignant  Tumors  op,  in 
Ovariotomies  —  Leopold,      Schroeder, 
Cohn,  iv.  86. 
8arcoma  or— Monprofit  ir.86. 
Otariotomt    and    Oophorectomt,    apter 
Treatment— F.Treves,ltabegliat»  ir.  99. 
Complications— Kiistuer.  II.  C.  Cameron, 
Terrillon,  iv.   100;    Kidd.  Rokitaasky, 
Terrillon,  Valat  and  Rebonl,  Fenwiek, 
Barnes,  Le  Boo,  Chalot,  iv.  101;  Treves, 
Terrier,  iv.  102. 
Indications  for— T.  Savage.  Madden,  ir. 
87 ;  Coe,  Tait  Thornton.  Hegar,  iv.  91 ; 
J.  E.  Burton,  iv.  92:  Tait.  Thornton.  Iv. 
93;  Heywood  Smith,  Piaylair.  Terrillon, 
Championniere,  Schrceder.  iv.  94;  Batter, 
ir.  95;    Tait.   Batter,    iv.  96:    Savage* 
Tait  Van  der  Veer,  Emmctt.  Wyfle, 
Munde,  iv.  97:  Jastreboff,  li.  A.  Keftey, 
Wells.  Iv.  98. 

Bequelxo—  Levison,  Kocfbcd,  J.  B.Hunter, 
iv.  102:  Goodell.  Stephen  Paget  Von 
Preuschen,  Joal,  Reed,  Harkin,  Bumm, 
Hltchcoek.  Meincrt  iv.  103. 
Statixtics-Wylle.  Skene  Ke'th.  iv.  104; 
Cameron.  Terrier,  D'Antona.  Goodell, 
Tait,   Keith.  Bantock,  Skene  Keith, 
Thornton,  Horaans,  Munde.  iv.  105. 
Treatment— J  no.  Thomas,  Tait  iv.  98. 
Otary.  Cirrhotic— Hayes.  iv.W. 
Overpressure  in  Schools  and  Cerebral 

Disease— Madden.  So^uin.  i.  11. 
Otum,  Inpldence  or  Gratitt  and  Position 
upon  Segmentation  or—  Roux,  v.  410. 
Pbysiologt  or,  Mati  ration,  Fertiuea- 
tion  or— Zacharias.  O.  Schultse,  r.  409. 
Oxalic  Acid— Poulet  Iv.  489. 

Bath  roR  Sections—  KUhne,  r.  374. 
OXTGEN-Wallian,  iv.  489;  Cartes.  Heantng, 
Kellogg,  Bergeon,  ir.  491;   Valeasuela, 
ir.  491. 
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Pachymeningitis,  hemorrhagic. i.  84 

aemeiology  and  diagnosis ....i.  48 

treatment, — i.  48 

hypertrophic  cervical. J.  75 


Paine  In  limb.  la  cerebral  tumor....L     21 


Palate,  hare  lip  and  deft. ii.    295 

r  of iii.    446 


t  eUssatotherepy  oC.... v.  87 

sof....... r.  296 

■  of. t.  291 

i,  eyst  of. .11.  1 19 

im  ot i.  315 

extirpation  of. ii.  1 19 

raaetional  dieeaees  of. i.  Slrt 

organic  disease  of. i.  315 

surgery  of. 11.  119 

treatment  ot ...1.  516 

Pnnaas  following  erysipelas _iii.  100 

Panophthalmitis. til.  82 

frwin  dengue  Teror iii.  106 

from  typhiid  fever ill.  107 

Infrennency  of.  from  peaetreting 

lead  particle*. Iii.  88 

infectious,    from     periostitis    of 

dental  process iii.  10) 

dae  to  menstrual  suppreesioa-iii.  135 


Papain,    papayotin,    papoid,    eariea 
'%. « iv. 


Papillitis  following  syphilitic  cerebral 

iii.    145 


TaraflLa,  removal  of,  from  seetioae-Y.  381 

Paraplegia,  spastic. _........l.  97 

Paraldehyde iv.  493 

Paralysis,  aonte  ascending. .J.  86 

pathology  and  ecology J.  87 

semoiology  end  diagnosis. i.  86 

arsenical/  eymptonis  and  treat- 
ment.  r.  97 

ef  ciliary  branch  of  tliird  nerve, 

oongenital iii.  144 

fecial  and   Bell's  pe!«v.  compli- 

eated  by  inf.  ectropion... iii.  127 

oeulo-motor  with  menstrual  trou- 
bles.  .. Iii.  131 

periodic  recurring iii.  144 

of  sixth  and  seventh  pair,  eon- 

genital.  in  adult. ill.  144 

ef  third   pair,  oomplete.    recur- 
lag.       temporary,      following 

migraine. ill.  143 

pseudo  hypertrophic i.  99 

syphilitic,  pseudo. „....!.  67 

ParametriUs iv.  38 

varieties  of  chronic iv.  43 

chronic  atrophic  etiology  of...iv.  44 

pathology  of. „ Iv.  43 

symptomatology  aad  treat- 
ment of _ iv.  45 

etiology  and  nat.  history iv.  38 

treatment  of. iv.  40 

Paramyootoaas  maltlplex...MM..MM.J.  177 


Parasites,  fly i.    400 

In  general,  animal M !.l.    399 

ef  month „ lit    461 


THERAPEU8I8. 


Pachy  nuri  nuitis. 
Atonitiiu,  iv.  418. 
Hemorrhagic. 
Trephining,  potasa.  tod.,  I. 

Hypertrophic  Cervical. 
Cautery,  eleetrieity,  poUut. 
iud.  int.  1.  75. 


Palate,  Hasd.  Fistula  or. 
Parkhills  op.,  iii.  446. 
Sort,  PanroRATioifs  or. 
Perron  method  of  op.,  ill.  439. 


Palatine  Arch,  Restoration 
or. 
Delorme's  op.,  iii.  446. 


Pancreas,  Cysts  or. 

1.  Tapping:  2.  total  extirpa.; 
3.  incision,  cyst  walls  tut.  to 
abd.  walls  aad  drainage,  ii. 
120. 
Organic  Diseases  or. 
Aspiration  or  pnnctnre.  ex- 
tirpation, fixation  by  suture 
of  sao  to  abdominal  parieties, 
1. 317. 


PaNOPHTH  A  LMITIS. 

Cataract.  Ineis.  of  cornea, 
evao.  pus,  etc.,  inject,  tubl. 
&ol.,  rttltvr.  tvMvtmr  and  kk/o/. 
aad  bandage,  iii.  83. 


Paresis.  General. 
Cold  baths,  iv.  514. 


Paralysis,  Syphilitic  Pseudo- 
Van  Swieten's  sol.,  Olbert's 
syrup  and  sublimate  baths, 
1.67. 


Paramyoclonus  Multiplrx. 
Oalvanisation,  cauterisation, 
etc.,  i.  177. 


Parametritis. 

Hot   douche  aad  aspiration 

In  1st  stage,  when  suppurat. 

incise  and  drain,  i  v.  40 ;  when 
i       chronic  tamponade  of  vag., 

electricity  in  all  stages, Tv. 

41 ;  massage,  iv.  48. 
Chronic  Atrophic. 

Symptomatic,  Iv.  46. 


Paraplegia,  Spastic. 

Massage  and  tenotomy,  i.  97. 


Parasitic  ArrRCTiORS  or  Eyr. 
Enucleation  of  ere.  extirpate 
eysUosrous,  1.  403. 


AUTHORS  QUOTED. 


Pachymeningitis,  Hjemorbhagic—  Stewart, 
Annandale,  Clemow,  i.  48. 
Htprrtropmic  Crryical  —  Charcot,  Re- 
mak,  i.  75. 


-Brieger, 


Pains  in  Limbs  in  Ceres.  Tumob- 
Hun,  Shaw,  Klippel,  i.  66. 

Palate  and  Jaws,  8urgrbt  or— Le  Bee.  iii. 
445;  Broce,  Morian,  Park  hill,  Dclorme, 
Polailloa,  Weiss,  iii.  446;  Ooodwillie, 
Streuleus.  Heath,  iii.  447;  Heath, 
Buteher,  Warren,  iii.  448 ;  Heath,  Kin- 
look,  iii.  449 ;  Divine.  Stimeon,  Servais, 
Trelat.  Monod  and  Reeamier.  Hind,  Jea- 
eett,  Swain  and  Buohan,  Allgayer. 
Barton.  Barker,  Tedenat.  Chambers, 
Rickert.  Win* low.  Wyeth,  Ornget,  Ham- 
ilton.  Heath  aad  Pollard,  Packard,  iU. 
452. 

Palermo.  Cumatotherapy  or— De  Jonge, 
v.  32. 

Palmar  Fascia,  Uses  or— Grapow,  v.  291. 
Nerves,  Anastomoses  or— Hartmann,  v. 
291. 

Pancreas.  Cyst  or— Kuster,  II.  119;  Bull,  ii. 
120 ;  Subbotieh,  8ean,  ii.  121. 
Extirpation  or— Sena,  ii.  119.  • 
Functional  Disease  or— Strumpell,  1. 319; 

Gerhard,  i.  320. 
Organic  Diseases  or— Kuster.  i.  316. 
Treatment  of-Call,  1.  316;   Dyson,  i. 
318. 

Pannus  ropowiNG  ERYSirELAS— Rampoldi, 

Panophthalmitis  —  Qay et,  lit.  82;    Briggs, 

Chibret.  iii.  83. 
dub  to  Menstrual  Suppression— Gay  et, 

iii.  135. 
prom  Dengue  Fryer—  Briggs,  Iii.  106. 
prom  Typhoid  Fryer— Gajet,  iii.  107. 

iNPECTIONS    rROM    PkRIOSTITIS  Of  DRNTAL 

Process— Gayet,  iii.  101. 

iNrNBQUENCY      OY,      rROM     PENETRATING 

Lead  Particles— Holland,  iii.  88. 
Papain,  Papayotin,  Papoid,  Cakica  Papaia 

-Morse,  iv.  493. 
Papillitis  roLLowiNG  8v  phi  Line  Cerebral 

DiSKASE-Leahy.  iii.  145. 
Parappine,  Removal   or,  prom  Sections— 

Straeeer.  v.  SKI. 
Paraldehyde— Krafft-Ebing.  Iv.  493. 
Paralysis, Acute  Ascending— Douie,  Mobius, 

i.  86 :  Negri*,  Mann,  I.  87 ;  Pltres  and 

ValHard,  i.  87. 
Facial  and  Bell's  Palsy  complicated  by 

In  p.  Ectropion— Picot  iii.  127. 

OCDLO-  MOTOR.     PERIODIC    RECURRING  — 

Mover  and  Hinde.  iii.  144. 
with  Menstrual  Troubles  —  Rampoldi, 

iii.  135. 
or  Ciliary   Branch   or  Third  Nervr, 

Congenital—  Ayres,  Iii.  144. 
or  Sixth  and  8eventu  Pair.  Congrnital, 

in  Adult— Chisholm,  III.  144. 
op  Third  Pair,  Complete,   Recubbing, 
Temporary,  pollowino  Migraine  — 
Suokling.  iii.  143. 
PsEUDO-IIrrERTROPHic—  Inglis,  Emerson, 
Raymond.  Bourdel,  Jaooby,  i.  99. 
Parametritis,  Chronic  Atrophic  — Freund, 
Iv.  43. 
Etiology    and  Nat.  History  —  Hardon, 
Freund,  iv.  38 ;   Emmet,  Munde,  iv.  39 ; 
Coe.  Iv.  40. 

Treatment— Hardon,  Emmet,  Munde, 
Aitkin,  Alloway.  Burton,  Chapmaa, 
Crowe.  Cashing.  Eastman.  Lawrayeon, 
Sinclair,  Temllon,  Jackson,  Engel- 
maaa.  iv.  40;  Etheridge,  Apostoll, 
Hulbert,  Iv.  41. 
Paramyoclonus  Multiplex—  Kowalewskl, 

Starr.  I.  177. 
Paraplegia.  Spastic— Pierrot,  Major,  Rahag- 

liati,  Charcot.  Mitehell.  1. 97. 
Parasites,  Fly— Mates.  I.  W0 ;  Joseph,  1. 401 : 
Joseph.  Voltoltai,  Wackor,  i.  402. 
in  General.  Animal—  Blanchard.  Enlea- 

berg.  Esser  and  Sohata.  Hvle,  i.  399. 
or  MouTH-Miiler.  iii.  461 ;  'Leyden,  Jane, 
iii.  462;  Sternberg.  Franks),  Black.  Krei- 
bohn,  ill.  463;  Biandl.  Blank,  Hi.  464; 
Patterson,  ill.  465;  Pedley,  iii.  466; 
Sotton,  Magitot,  iii.  467 ;  Black,  Alloa, 
iii.  468. 
Parasitic  Appections  or  the  Eye—  Zehen- 

der,  i.  402. 
Parririn— Dujardln-Beaumets,  Ferreira,  iv. 
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Parasitic 
Pareirin ... 


of  the  eye. i.    402 

- iv.    403 


Parotitis,  mumps,  etiology iv.  360 

abortion  in iv.  361 

cause  of. „ iv.  361 

errors  in  diagnosis .. ..iv.  361 

incubation  period iv.  361 

micrococci  in. iv.  3S0 

prognosis „ iv.  361 

symptoms  of. iv.  361 

Parovarian  cysts,  etiology  and  treat- 
ment of. iv.  62 

Pathology,  general..... v.  464 

Patella,  fracture  of. ii.  261 

Pojtoral  muscle,  oongen.  absence  of»v.  440 

Pedioulosis. ii.  345 

diagnosis  ot ii.  350 

Pelvic  abscess,  drainage  by  trephining 

pubic  bone~. . it.  73 

diaphragm,  relaxation  of,  o|«ra- 

tions. iv.  137 

eohinoooocL iv.  45 

hematocele.. iv.  47 

from  ruptured  ovarian  oysts...lv.  64 

Pelvis,  neoplasms  of  connective  tissue 

of...................... iv,  45 

Pennsylvanie,olimatologica1  relations 

of  phthisis  in- v.  12 

Pepsin  in  urine. .i.  500 

Peptone  changed  in  the  stomach  to 

9   serum  albumin.- v.  332 

Peptones,  new   method   of    making 

without  pepsin. v.  329 

Peptonuria,  influence  of,  on  diabetes 

mellitus i.  499 

Peripachymeningitis. i.  74 

Pericarditis,  diagnosis  of. i.  186 

etiology  and  symptoms  of. i.  1H3 

in  newborn iv.    293,  2!U 

etiology  and  pathology  of. iv.  29J 

Perineum,  care  of,  during  labor.... .iv.  196 

complete  laceration  of. iv.  141 

Periostitis,  albuminous ii.  291 

osteoplastic ....ii.  291 

Peripheral   nerves,  action   of  ether 

upon - v.  310 

physiology v.  308 

Peritoneum  and  pelvic  cellular  tis- 
sues, diseases  of. .iv.  37 

multiple  hydatid  cysts  of. Ii.  74 

Peritonitis,  abdominal  section  for — ii.  76 

etiology,  pathology,  and  morbid 

anatomy  of. i.  367 

following  operations ii.  77 

following  rupture  of  viscera.. .ii.  77 

gonorrhoea! ._ II.  80 

idiopathic „ ii.  78 

prognosis  of. i.  370 

symptomatology    and    diagnosis 

of. i.  369 

treatment  of. I.  371 

puerperal ii.  80 

tubercular. ii.  78 

indications  for  laparotomy  in...H.  79 

Perityphlitio  abscess. II.  HO 


THERAPEUSIS. 


Parasites,  Flt. 

Heat  and  pressure,  tobacco 
luc..  i.  401 ;  oil  of  turpentine 
inject,  fol.  by  ice  and  load 
acHate,  mild  oils  better  than 
turpentine,  as  lard  or  olive 
oil,  i.  402. 


Pediculosis. 

Ilg.  ciner.  and  lanolin  oint., 
iv.  479 ;  ointment  of  carbolic 
and,  tar  with  cod-liver  oil, 
cleanliness,  ii.  347;  hg. 
bichlor.  *>!.,  bottom  of  Peru, 
boracie  add  so/.,  ii.  349. 


Pbltic  Absciss. 

Drainage  by  trephining  os 
pubis,  u.  73. 


Congestion. 
Ilpdrvbrmnir.  acid,  iv. 
nttru-ghirjiruu   14    sol. 
1-2,  iv.  487. 


Hematocele    (e  a  t  r  a-  peri- 
toneal). 
Rest,  vag.  incis.  and  drain., 
iv.  47 ;  massage,  iv.  48. 


Perineum,  Complete  Lacera- 
tion or. 
Richet's  op.,  iv.  141;  Em- 
met's op..  Chambers*  op., 
iv.  142;  Fritsch  op.,  iv.  143; 
Tait's  op.,  iv.  144. 


Peritonitis. 

ArrSphrnetidine  0.6-0.7  gm. 
ad..U.2  0.3  gm.  child.,  i v.  41ft: 
tannin  int.  gr.  ijj-clxxx  pro 
die,  Iv.  506;  purgathes, 
blisters,  washing  out  stom., 
ojrivm,  Mlario.i.,  restrict, 
diet,  tnlirylic  acid  to  irrigate 
abdom.  oav.,  on.,  1.  371 ; 
laparotomy,  1.  372. 

Acute. 
Maqn.  mfph.  Sj  o.h.  in  aq. 
month,  pip.,  iv.  3d. 

Puerperal. 
laparotomy   and   drainage. 

Traumatic. 
Abdom.    section,    antiseptic 
washing  and  drainage,  ii.  77. 

Tubercular. 
Laparotomy,  ii.  78;  removal 
of  tubcro.  dep.,  iv.  33. 


Pernicious  Am  ami  a. 

Artcnit,  i.  415;  intravenous 
injections,  anthelmintics, 
transfusion,  1.  416. 


AUTHORS  QUOTED, 


ooud, 
183. 


Parotitis— F.  D.  Heldeman.  Ollivier.  iv.  360; 
Capelan,  Charin,  Roth,  Greenwood, 
Taylor,  Hoi  man.  Paget,  JoftVoy,  iv.  361. 

Parovarian  Cyst,  Etiology  and  Treat- 
ment—a. Reverdin,  Terrilloo,  Goodell, 
Malassex  and  De  Sinety,  iv.  82. 

Pectoral  Muscle,  Congen.  Absence  op— Ma- 
guiro,  v.  440. 

Pediculosis— Oreenough,  ii.345;  Goldeubnrg. 

Pelvic  Abscess,  Drainage  by  Trephining 
Pubic  BoNE-Rinne,  ii.  73. 
Hematocele— Powell,  Jeannel,  Segond, 
Gusserow,  Munde.  iv.  47. 
From  Ruptured  Ovarian  Cyst— Sutton, 

iv.  »4. 

Diaphragm.  Relaxation  op— Hadra,  Iv. 

137;    Emmet.  Wylie,    Pardee,    Iv.  136; 

Simon-llegar.  iv.  140;  Tait.  iv.  141. 

Ecciiinooocci— Freund,  Schroodor.  iv.  45. 

Pelvis,  Neoplasms  op  Connective  Tissue 

op— Freund,  iv.  45. 
Penis— Brinton.  ii.  205;  Baldwin,  ii.  206. 
Pennsylvania.  Climatological  Relations 
op  Phthisis   in— H.  I.  Bow  ditch,  W. 
Pepper,  v.  12. 
Peptone  Changed  into  8erum-Albumin  in 
the  Stomach— Kronoeker  and    Popoff, 
Ott,  v.  332;  Kronoeker  and  Brink,  v. 
333. 
Peptones,  New  Method  op  Making  without 

Pepsin— Clermont,  v.  329. 
Pericarditis. 

Diagnosis  of— Potain,  Tyson,  Buequey, 

Etiology   of— Duroaios,   Hennoek,   Jao- 
ooudT  Champiel,  Broea,  Da  Costa,  1. 

^  is  of- Potain,  i.  183;  Bard  and 
Tcllier.  i.  185;  Balance,  Cenka,  Mat- 
ray,  i.  186. 

Prrineum,  Care  op  during  Labor— Fehl- 
ing.  Ritgen.  W.  Duncan,  iv.  196;  M. 
Murray,  iv.  197. 
Complete  Laceration  op— Pique.  Emmet, 
Rlohet,  iv.  141 :  Emmot.  Tait,  P.  F. 
Chambers,  iv.  142:  H.  Fritsch.  Emmet, 
iv.  143;  Laueustein,  Tait,  iv.  144 ;  Doran, 
Bantock,  iv.  145. 
Periostitis,  Albuminous—  Roser,  ii.  291. 

Osteoplastic- Paulat.  ii.  291. 
Peripachymeningitis— Morse,  i.  74. 
Peripheral  Nerves,  Action  op  Etrfr  upon 
— Bowditoh,    v.   310;     Hooper.    Semon, 
Uorsley.  F.  Donaldson.  Jr..  v.  311. 
Peritonitis.  Abdominal  Section  por— J.  E. 
Mean,  ii.  76. 
Acute— Taylor,  iv.  38. 

Etiology,  pathology,  and  morbid  anat- 
omy of— Fox  well.  Robinson.  Froelieh, 
Deschamps,  i.  367;  Rothmann,  Ord. 
Stewart.  Mesnard,  G  raw  its.  Pernios,  L 
368;  Chevalier,  i.  369. 
Symptomatology  and  Diagnosis  of— Good- 
hart,  Dreaohreld.  1.  3fi»;  Fenio,  Good- 
hart  and  Thoman,  Price,  i.  370. 
Treatment  of— Tait,  Wilkinson,  Lewis, 
True,  Tnbickey,  Treves,  i.  371;  Dresoh- 
feld.   Treves,  Taylor,    Roberts,   Bar- 
well,  Taylor.  Knaggs,  Van  de  Warker 
True,  i.  372 ;  Hochhaus.  Angener.  Sbat- 
tuck,  Straus,  Secrotan,  i.  373;  Antona, 
Micelli,  Grancher,  i.  374. 
Gonomrh<sal— E.  Ccppi,  ii.  80. 
Idiopathic— Albert,  ii.  78. 
Puerperal— Tait,  ii.  80. 
TUBERCULAR-Senn.  iv.  37;    Munde,  Van 
de  Warker,  iv.  38 ;  Spencer  Wells,  Van 
de  Warker,  Hegar,  ii.  78;  Kaulicb.  A.  S. 
V.  Mansfelde.  fl.  79. 
Perityphlitic  Abscess— Weir,  ii.  110. 
Pernicious  Anjcmia. 

Morbid  Anatomy— Copeman,  Geehinny- 
den.  Bates.  Kinnioutt,  Delafield,  Licht- 
heim.  Leplne,  i.  415. 
Pathogenesis  of—  Runeborg,  Liohtheim. 
Fabre,  Georgi,  i.  413;    Lecaac,  Ewal, 
Jessop,  1.  415. 
Treatment  of—  Asta-Buraga,  Cole,   All- 
butt,  I.  415. 
Persia,   Medical  Demography  op— J.   P. 
Cochran,  v.  199;  Gelger,  Verrier,  Casar- 
telli,  v.  201. 
Petripication  op   Animal  Bodies— Masse- 

daxlia.  v.  230. 
PHARYNuiTis-Le  Lu,  Moure,  Swiss,  Downie. 
ill.  281. 
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Persia,  medical  tomograph/  of......Y.    199 

Petrification  of  animal  bodies. r.    200 


FharyngitU. 


ryngitii 
pathology  of., 
atrophic 

SCSS' 


_iii.    281 


lilitie.... 
ilar.. 


iii.  281 

iii.  281 

JH.  2B3 

Jfl.  283 


Pharyugo-myeosis.. 


JUL    284 


arvax^  angioma  of. ill.  289 

diseases  of iii.  289 

erysipelas  o£ iii.  282 

■miom  ef - iii.  285 

pulsating  artery  of. iii.  280 

pulsating  veins  of......_.. 


Phlegmasia  alba  doleas. M iv.  239 

Phosphoric  acid,  phosphates ~.i  v.  493 

Photomicrography t.  3S7 

apoohromatio  lenses  in v.  391 

camera  for. v.  3H8 

essentials  of  good  lenses  for — .v.  391 

use  of  the  eje-pieoo  is-.. m...v.  389 

Fhotoxylia  embedding «- v.  379 

use  of  ia  plastic  surgery .....ii.  290 

Phthisis — - —.Hi.  388 

best  dry  inland  resorts  for. v.  17 

elsjsi  11  cation  of  sllcgj-l  climates 

and  health  resorts  l'»r  oiire  of.. v.  16 

climate  for,  ia  United  States.....  v.  18 

curability  of,  by  climate-.. .^..-v.  17 
desirable   conditions   of  climate 

for  treatment  ot v.  19,  29 

distribution ... iii.  391 

frequency  of,  ia  exposed  dists.  v.  10 

ham  jptyiis iii.  404 

heredity,  transmission Jii.  388 

how  cured  by  climate..- v.  16 

Learning's  itinerary  for -v.  32 

marine  climates  for .v.  16 

marine  trips  in v.  16 

mortality  of  in  South  Australia 

and  England. r.  168 

night  sweats ill.  404 

prevalence  of  in  Norway v.  167 

treatment iv.  393 

Physician's  rights  as  a  witness v.  131 

Physiology v.  292 

Phytolacca  decaadra. ir.  493 

Ptorio  noid « --ir.  494 

Pilocarpine ~ - ir.  491 

•Pilocarpine,  effects  of,  on  eye~....~iii.  169 


Pine  forests  in  phthisis. 


15 


Pineal  5I  and,  natu  re  and  (Vine,  of . . ...  v.  270 

relation  of,  to  the  eye. ill.  1 

Pituitary  body,  the v.  270 

Placenta,  devel.  of  in  carnivore. v.  410 

human v.  412 

multiple _iv.  200 

pravia.  etiology  and  pathology  lr.  204 

treatment. .iv.  205 

Placental  site  and  insertion  ofooraJv.  203 


AntytbrimB  2.0  gm.  pre  die., 
It.  434. 


PHA  RYff  GO-nTYOOSI8. 

Galvano-cautery,  sol.  ha.  1 
caJer.  1.2000  loo. ;  iii.  284. 


PHARYNGITIS. 

Liq.  pot.  anenit.  gtt.  1-2  td., 
iv.  448:  ioduL  insufll.  or  pas- 
tilles, iv.  477;  talinaphthol, 
ate,  sol.  4*  gargle  1  part  to 
20  of  water,  fo  499. 


Phthisis. 

The  Bergeon  meth.,  ill.  393 ; 
pneumato-thempy,  inhal- 
ants, iii.  399;  bacterium 
termo,  tulpkur,  iii.  400; 
oxjffftm.  ettmlyplnl,  pibuw- 
pute,  iii.  401 ;  hiplroJlMurir. 
arid,  bisulphide  carbarn,  an- 
tipyrwe,  iii.  402;  tannin, 
ant  line,  borax,  turpentine, 
phixtpkate  of  copper,  iotiide 
0/  mdhun,  iii.  4M>  I ;  naphtha, 
antifebrine.  climatic  treat- 
ment, dietetics,  iii.  404;  ■ur- 
gical  treat,  polm.  cav.,  iii. 
40>. 
Night-sweats  or. 

Phnxphate  0/  lime,  bile  tattt 
and  rxxi-liv.  uil  inunc;  affftrir 
puh.,  rr.  v.q.2  h.;  front,  gtt. 
xxx.,  iii.  40*.:  itatlo  insula- 
tion and  sparks,  v.  92. 


Placenta  Previa. 

Immed.  deli  v.  if  7  mos.  preg., 
i  v.  205;  artif.  eep.  of  plac.  from 
lowest  uterine  sone,  iv.  206. 


Pleurisy. 

AcetpheneHdine,  iv.  418 ; 
actmitine,  I  v.  419;  morrhuol, 
iv.455;  aspiration, Hays'  plan, 
thoracentesis,  iii.  375 ;  poUu. 
acetat.,  cinchona,  and  flying 
blisters;  operation,  iii.  376; 
tannin,  gr.  iii-olxxx  pro  die 
Int.,  iv.  506. 

Iff  CHILOREff. 

Early  oper.  if  purulent  aspi- 
ration, systematic  irriga- 
tions, iv.  340;  antiseptic 
iaeis.,  ir.  341. 


AUTHORS  QUOTED. 


Pharyngitis,  Atrophic— Mavan,  iii.  281. 

Pharymgo-Myoosis  —  Ferrc,  Chiari,  iii.  284; 
Delaven,  iii.  285. 

Phosthoric  Acid,  Phosphates  —  Grossioh, 
Koliseher,  iv.  493. 

Photomicrography— Mercer,  r.  387. 

ArocuROHATic   Levees   iff— King,  Zeiss, 

Ounlaeh,  v.  391. 
Cameras    for— Ch.    Leeerf,   Not  son-Cur* 
ties.  v.  388;  Field.  Crookshank,  E.  M. 
Nelson,  v.  389;  Rafter,  v.  390. 
Uss  or  the  Ete*pikcr  iff— Rafter,  v.  389. 

Photoxtlir  EMBEDDiffO— Krysinski.  v.  379. 

Phthisis— Mennier,  Firket,  Cadeacand  Malet, 
lit.  388 ;  Trudean,  Mays.  iii.  339;  Buckler. 
Boyland,  Galtier,  iii.  390;  Ruhle,  ButeL. 
Pond,  Spill  man,  Haushalter.  Lamallerce. 
Destere.  Slosse.  Hirsoh.  iii.  391 ;  Ssnta  Si- 
ren*, Matthews,iii.392;  McCallum.  Morel, 
iii.  393;  Bergeon,  Bruen,  iii.  394;  Wood, 
iii.  39.1;  Johnson,  Booth,  Kinnicut.  Cog- 
hill,  Parkinson,  Cohen,  Parker,  Henry, 


Singer,  Hi.  396;  Pritchard.  Yeo.  Chicago 
Med.  80c.,  Parham,  Stats.  Wyss,  Perret, 
Pepper  and  Griffith,  iii.  397;  Jackson 
and  Shattuck,  Hays,  Hirschfelder,  Her- 
ron.  Mean,  Sehuls.  Bennett.  Bel  lev  ue 
Hospital,  Trudean,  Jour.  Am.  Med.  Ass., 
Med.  and  Surg.  Rep.,  iii.  398;  Cohen, 
Johnson, Wood,  Huaand  Breuerc.  iii.  399; 
Stachinovics,  FilopoviCch,  Serraod,  Ley, 
Sollard,  Balboud.  iii.  400;  Auriole.  Du- 
jardin-Beaamets.  Richardson,  Bouveret 
and  Pecharde.  Ball.  Lefaivre,  Cenas,  iii. 
401 ;  Bless,  Garcin,  Estape,  Zakrshevski, 
iii.  402;  Arthand  and  Raymond,  Russian 
Commission,  Kremianski,  Nesterhoff, 
Feroglio,  Provost,  Luton,  Lepjne,  iii. 
403:  Scherbakoff,  Caldwell,  Pond,  Re- 
bory,  Hare,  Peter,  Hodgdon,  Hauimann, 
Davy,  Blake,  iii.  404;  Lancet,  Loomis. 
Huber,  Godlee.  Neve.  iii.  405;  Bearmaa 
and  Pengreubor,  Thiriar,  lit.  406. 
Climate  pok  iff  United  States— Denieon, 

v.  18. 
Desiriblb  OoffDiTioffS  op  Climate  for 
Treatmbht  of— Denison,  v.  19;  Ross, 
v.29. 
Itinerary-  for— Learning,  v.  32. 
PREVALEffCE  im  Norway— Larson,  v.  167. 

Physician's  Rights  as  a  With  ess— Abrama, 
v.  131. 

Phytolacca  Decandra— Todd,  iv.  493. 

Picric  Acid— Clark,  iv.  494. 

Pineal  Gland  and  Eye— Baldwin,  8peucer, 
iii.  1. 
Nature  and  Fu»ction  of— A.  von  Kol- 
liker,  De  Graaf,  Spencer,  Wiedersheim, 
Rabl-Ruckhardt,  v.  270. 

PiffE-FOREsrs  in  Phthisis— A.  L.  Loomis,  v. 
15. 

Pituitary    Body,   the— Lothringer,  v.  270; 
Peremesohko,  Luschka,  v.  271, 

Placenta,  Development   in   Cabnivora— 
Fleischmann.  v.  410:  Bischolf.  v.  411. 
Hpman— Langhaus,   Minot,   Waldeyer,  v. 

412. 
Multiple— Ribemont-Dessaignes,  iv.  200. 

PRACYIA. 

Etiology  and  Pathology  of— Hart.  iv.  204 ; 

Kustnor,  J.  F.  Le  Page.  iv.  205. 
Treatment  of— Lusk,  Breisky,  J.  B. 
Hicks,  Neale.  Wyder,  LePage,  Kelly, 
Murphy,  Kldd,  Hofmier.  Behm,  Lo- 
mer,  iv.  206;  R.  Barnes,  Johnson,  La 
Page,  Wyder,  Hicks,  Breisky,  Ahl- 
(eld.  Freund.  Grcder.  iv.  206. 
Placental  Site  and  Insertion  of  Cord— 

Levret.  F.  H.  Champneyi.  iv.  2tR. 
PLEDRrsr— Meinard.    Bourdisson,    Handford. 
Rneenhach,  iii.  371;   E.Weill,  iii.  372; 
Trocquart,  Baooelli,    iii.  373:  Jaocoud, 
Gibb,  iii.  374 ;  Sherman.  Jaocoud.  iii.  376  ; 
Monti.     Huber.    Weber.     Wioderhofer, 
iv.340:  L.  M.Holt,  iv.341. 
Plymouth  as  a  Health  Resort— Swain,  v.  34. 
Pnehnaturia— Tisne,  ii.  225. 
Pneumonia— Bruoe,  Adam,  iii.  360;    Foulis, 
Bell.  Graham,  iii.  361;  Jaocoud.  Koch, 
Perret,  Rodet,  Weichselbaum.  iii.  362; 
Baker,      Seibert.     8evestre.     iii.     363; 
Taylor,  Tomasi.  Golgi,  Boxtolo,  Frankel, 
Maragliano.    Noyes.    Diller.    iii.    :)64; 
Haw.  Longstreth,  Favre.  iii.  365;  Schuy- 
ler, iii.  366;  Ripley,  Hi.  368:  Fruitnight, 
Jacobi.  Ady,  Lepine.  Ransom,  iii.  369; 
Wymsn,  Sawyer,  iii.  370;  Taylor,  iii.  371* 


Digitized  by 


Google 


552 


INDEX. 


GENERAL  INDEX. 


Plague,  in  Russian  troops  on  Asiatic 

frontier. t.  298 

Plastic  surgery Jl.  295 

Pleura,  diseases  of. ill.  348 

Pleurisy . III.  371 

diagnosis lii.  374 

etiology iii.  371 

symptomatology iii.  371 

treatment . iii.  375 

in  children,  diagnosis,  and  treat- 
ment.  It.  340 

Plymouth  (Eng.)   as  a   health   re- 
sort.  r.  34 

Pneumaturia. ~ «. ii.  225 

Pnenmonia iii.  300 

etiology . HI.  360 

influence  of  temperature  in  causa- 

tien  of. .- ~v.  210 

prognosis - iii.  366 

symptomatology.. iii.  364 

treatment. . iii.  366 

Pnenmotherapy  of  the  middle  ear..iii.  1V7 

Pognos,  waters  of— t.  44 

Poisoning  by  arsenic v.  95 

by  barium  compounds. ▼.  97 

bismnth  .. v.  97 

carbolie  add v.  98 

earbon  disalphide v.  100 

chloroform  and  chloral.. v.  100 

chromium y.  101 

colchicine. -. v.  103 

copper t.  104 

corrosive  sublimate v.  105 

hydrogen  sulphide. y.  108 

lead y.  108 

opium r.  112 

phosphorus v.  116 

potassium  bromide v.  117 

potassium  chlorate v.  1 IH 

potassium  iodide v.  119 

ptomaines........... r.  120 

silver. v.  123 

strychnia... v.  124 

sulphurio  add.. v.  125 

tin .. t.  126 

Poisonous  bites. ii.  317 

Point  Pinellas  (Fla.)  as  health  re- 
sort.  ..v.  31 

Polar  globules  in  ova. y.  410 

Polioencephalitis J.  60 

Poliomyelitis  and  bulbar  myelitis...].  154 

patiiologioal  anal 1. 82,  84 

deformities  in. .....i.  85 

Polymastia r.  442 

Polymeter,  Lambrocht's~..... y.  4 

Polyuria i.  495 

Pons  Yarolli v.  £1 

Poor,  diseases  ftttel  to  the.. .r.  171 

Porpoise  oil  (oleum  delphinJd»)...iv.  494 

Potomac  water,  quantitative  varia- 
tions of  germ  life  in v.  227 

Pott's  disease .. tv.  371 

anions:  Indians iv.  374 

anchylosis „ ....-Iy.  372 

etiology  of. iv.  371, 376 

constitutional  and  local  eause..iv.  373 

diagnosis  of. ..................iv.  376 


THERAPEU8I8. 


Pneumonia. 

Svmptomatio;  quinine  as 
antipyretic  Hi.  368;  iutra- 
parenohymateu*  inject.,  iii. 
369;  cold  air,  oxygen  inhala- 
tion, iii.  370;  acetpkjtmetidine, 
alcohol,  ir.  419 ;  anttfebrine, 
iv.  433 ;  ergot,  iv.  460 ;  pilo- 
carp.  mnr.  (stage  of  resolu- 
tion) iv.  494;  ammon.  uaHeyL, 
Iv.  498;  stropkanthut  tr. 
(I JO)  Tfl  iv-vitf,  iv.  605; 
thalHn,  iv.  609;  esralrwm 
vtV.  JL  «<.,  iv.  511 ;  oold  pack, 
lv.515. 


POLIOENCEPHALITIS. 

Electridty,  i.  61. 


Poisoning  by  Carbolic  Acid. 
Soda  bicarb.,  v.  99. 


BY  CHROMIUM  (ACCTB). 

Milk  and  eggs,    ' 


frappe,  v.  10: 


by  Opium. 
Atropine,  amy!  nitrite,  geUe- 
mtum  and  strychnia,  atrupia 
and  aptjmorph.,r.  114;  stimu- 
lants and  oold  baths,  v.  115; 
forced  resplr.  by  tracheotomy, 
v.  116. 


by  Strychnia. 

Urethau,  (3j-j«),  v.  125. 


Post -paralytic   Contracture 

and  Shortened  Muscles,  and 

Protracted   Tonic  Muse. 

Spasm. 

Heavy  static  sparks,  v.  90. 


Pott's  Disease. 

Pott's  own  treatment,  appar. 
for.  rest  in  bed.  local  treat, 
radical,  mech.  fixation,  open 
issues,  Ir.  372:  N.  Smith's 
treat..plaster  jacket  (Sayre) 
iv.  373;  Brans'  corset, 
Wy man's  oner.,  treat,  among 
Indians.  Sevres  gyiwum 
corset,  iv.  374:  Alexander's 
treat.,  iv.  377;  Koenig's 
operation,  aspiration,  v.  378 ; 
Bohulthess'  apparatus,  paraf- 
fine  in  splints  and  jackets, 
apparatus,  iv.  379. 


Preonancy.  Nausea  and  Vom- 
iting or. 
TV.  rantAar.,  tr.  fer.  mur. 
iv.  164;  hyoneyamine, 
utrych.,  morph.,  quanai*  in 
pit.  with  dorsal  decub.,  osso- 

{ihageal  tube  in  feeding,  iv. 
65;  euLaadMMfcm..  iv.166; 
cathartics,  mtd.  bicarb,  gr. 
ir.  ac.  hydrocyan.  thl.  gtt.  i, 
tyr.  larUtptpU  Jjj  t.d.  a.p.,  iv. 
166;  ccrtum  voter,  gr.  iss  in 
pil.  t-d.,  cocaine  loc.,  arid 
pMmic  and  acet,  opii.,  iv.  167. 


AUTHORS  QUOTED. 


Pneumonia  (continued). 

INPLUENCE  OF  TEM rERATURB  IN  CAUSATION 

or— Baker,  v.  210. 
Pneu  mother  a  rr    or    Middle    Ear— MioL 

Hommel,  iii.  197. 
Pooueb.  Waters  or— 8t.  Leger.  v.  44. 
Point  Pinellas  (Fla.)  as  Health  Resort— 

Van  Bibber,  v.  31. 
Poisoning  by  Bismuth- Dubinsky,  Delehe 

and  Villejean,  v.  98. 
by  Carbonic  Acid— Minot,  v.  98 ;  Simon, 

Monti,    Tordeus,    Winsiow,    Reiehert, 

Larae,  v.  99. 

Carbon  Disulthide— Ross,  y.  100. 

Chloroform  and  Chloral— Seholvein, 
Ragsky.  Lnedeking.  v.  100 ;  East.  My- 
lias,  Greene.  Tiesenhausen,  v.  101. 

Chromium— Tisae,  v.  101. ;  Pander,  v. 
102. 

Colchicine— Butte,  Mairet  and  Cooa- 
bemale,  Laborde  and  Hondo,  v.  103; 
Draggendorf,  Houde,  v.  104. 

CorrER-Roger.  Moulin,  v.  104;  N.  T. 
Board  of  Health,  v.  105. 

Corrosive  Sublimate— Church,  v.  106 ; 
Butte.  Salkowsky.  Provost,  v.  106; 
Doleria,  Fleischmaaa,  Souchon.  Stoats, 
v.  107 ;  Letolle.  v.  108. 

Hydrogen  Sulphide—  Burgeon,  Pohl, 
v.  108. 

Lead—  Blyth,  v.  108;  Dercum,  Mar- 
shall. Putnam,  Wood.  v.  109 :  Putnam, 
D.  8. 8tewart.  Leffmana,  v.  110 ;  Reese, 
Leflmann.v.  112. 

OriUM— Scheiber.  Greene,  J.  Donath,  v. 
113.  Pllliet,  Stadler,  Porham,  Bremmer, 
McPherson.  Thornton,  v.  114;  Len- 
harta,  v.  115;  Laenger,  Fell.  v.  116. 

Phosphorus— J.  E.  Mean,  v.  116; 
Kroenig.  Poleck.  v.  117. 

Potassium  Bromide— Eigner,  v.  117. 

Potassium  Chlorate— Willie,  Mar- 
chand,  Stokvis.  Klmmyser,  v.  118;  von 
Mering,  Marchand,  Stokvis.  Fried- 
lander.  Rices.  Lenharta,  v.  119. 

Potassium  Iodide  — Morrow,  Wolf,  v. 
119.  Villar,  Rice.  v.  120. 

Ptomaines— Brouardel,  Ogter  and  Mi- 
norid.  v.  120 ;  Brleger,  Schulse,  Ehren- 
berg,  Stas.  Nauwerck.  Vaughan,  v.  122. 

Silver  — Shallenberger,  v.  123;  Toi- 
matcbeir,  v.  124. 

Strychnia  — Chouppe,    Henderson,    v. 

124 ;  Anrep,  Bockal.  Hoist  and  fieckurta. 
v.  125. 

Sulphuric  Acid— Garnier,  Mendels- 
sohn, v.  126. 

Tin— linger  and  Bodllnder,  v.  126. 
Movie,  v.  123. 
Polioencephalitis— Abercrombie,  StrQmpeU. 

Smith,  Weiohsolbaum,  East,  i.  60 ;  Wal- 
lenberg, i.  61. 
Poliomyelitis  —  Cordier,  Oppenhetm,  I.  83. 

8harkey,  Potherat,   Parmentier,  1.  84; 

Lorens,  i.  85. 
Polymastia— Christie,  Bieganski,  Holton,  v. 

Polymeter— Lambreoht,  v.  4. 

Polyuria,  Anuria,  etc.— Ultsmann,  i.  499: 

Paneth,  Purdy.  i.  496;  Michaux.  i.  497. 
Pons     Varolii  —  Yelgersma,     Bechtherew, 

Marohi,v.2»l. 
PoRroisR  Oil  (Oleum  Delphinid*)— West, 

iv.494. 
Potassium— Magruder,  Moore,  Johanneses,  iv. 

495. 
Potomac  Water.  Quantitative  Variations 

or  Germ  Lira  in— T.  Smith,  v.  227. 
Pott's  Disease- Potts,  iv.  371 :  Noble  Smith, 

Sayre,  iv.  373:  Brans.  Reg.  Sayre,  H.  C. 

Wyman,  Pitcher,  Iv.  374 ;  Nebel,  Phelps, 

Grancher,  iv.  375;  Albreoht.  Alexander, 

iv.   376;   Demon Hn,  iv.   377;   Hodgea, 

Bradford,  Treves'  Surg.,  iv.  378 ;  8haaer, 

Taylor,  Schulthess,  E.  Fischer,  M.  J. 

Roberts,  Spangler,  Rufus  Hall,  Pofnir, 

Sherman,  iv.  379. 
Pregnancy  after  Amputation  or  Cervix— 

Pajot,  iv.  224. 
Cholera  in— Quelrel.  Charneatier,  Iv.  172. 
Chorea  in— Wasseige.  Iv.  173. 
Endometritis  during— Volt,  iv.  169. 
Incoerciblr  Vomiting,  Independent  or 

-Boissaire.  Iv.  169. 
Influence  or  Srrmus  upon— Hiridoyes, 

lv.  180. 
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Pregnancy,     after    imputation     of 

cervix iv.  224 

and  disease........... ir.  169 

cholera  in ir.  172 

•bona  In -• iv.  173 

disorders  of ir.  167 

endometritis  daring „....iv.  169 

Inooeroible  vomiting,  independent 

of. _. iv.  169 

influence  of  syphilis  upon iv.  180 

jaundice  in....~~_ ir.  172 

lithiesis  in. M • iv.  173 

morning  sickness  of,  etiologyJv.  li>7 

myotomy  in. —~........iv.  174 

nausea  and  vomiting  of. — iv.  164 

ovariotomy  in. iv.  174 

purpura,  hemorrhagica  compli- 

eating _ Iv.  171 

relations  of  cardlopathia  and  Jv.  169 

salivation  of. _iv.  173 

snrgieal  operations  in~...........iv.  174 

tubal Jv.  113 

explanation  for. - Iv.  56 

typhoid  fever  in - iv.  170 

Presentation,  breech Iv.  208 

mee .. -iv.  207 

oceipito-posterior. _ iv.  207 

transverse Jv.  210 

Prematurely  born  infants.............iv.  292 

Prepuce ~ ii.  203 

Pressure,  e Toots  of  d  imi  nished  atmos- 
pheric.  ~ -.v.  3 

.     pathological  intracranial i.  63 

Priapism,  persists  it. ii.  245 

Professional  secrecy,  law  of .v.  123 

Prolapsus  ani II.  165 

operative  procedure* ii.    165,  166 

Prostate 1L  221 

■  of. ii.  180 


Prostatestomy il.  221 

Prosthetio  dentistry .. iii.  497 

Pseudarthrosis ii.  230 

Pseudo-trichinosis J.  393 

Psyohological  diseases - i.  532 


Pterygium  and  Pinguecula,  etiology 

of. .. - iii.  31 

Ptomaines,  Brieger's  method  of  sep- 
aration ofc. - v.  122 

Ptosis,  following  epidemic  paralytic 

vertigo iii.  145 

due  to  menstrual  abnormal- 
ities.  iii.  135 

and    ophthalmoplegia    externa, 

recovery  under  iodides ill.  142 

Puerperal  cystitis. It.  239 

diseases ir.  226 

eclampsia,  etiology _iv.  232 

erysipelas. „ ir.  231 

fever,  etiology „ iv.  226 

prophylaxis  and  treatment...! v.  229 

hemiplegia. Jv.  231 

neuritis. Jv.  239 

scarlet  fever. iv.  236 

tetanus Jv.  237 

Pttlpitia _.iH.  470 

diagnosis. iii.  473 

etiology — .iii.  470 

' -m iii.  473 


THERAPEUSIS. 


PRESENTATION  OF  BREECH. 

Extern,  version. Veit-Smellio 
and  Prague  methods,  forceps, 
iv.  209. 

or  Face. 
Version,  change  face  present, 
into  ooeipnt,  iv.  206. 


Pressure.  Intracranial. 

Arterial  depressants  and  per- 
ipheral excitants,  i.  68;  mer- 
curial purgatives,  L  69. 


Prostate  Gland. 

Hypertrophy,  galvano-eaut., 
sound,  prostateatomy,  ii.  221. 


Pruritus. 

Cocaine  and  lanolin  oint..  Iv. 
455;  eonium  and  lard  oint., 
iv.  457;  druminr.,  iv.  459; 
lanolin  inunot.,  iv.  479. 


Capping,  advisability  of,  de- 
vitalization, iii.  474. 


Puerperal  Ctstitis. 

Inj.  of  sat.  sol.  acid  borie 
warm  fol.  by  sol.  tnur. 
cocaine  1-60,  iv.  239. 

Eclampsia. 
Chloraf.,  poUvut.  brom.  and 
chloral,  oxygen  inhal.,  iv. 
233;  to*,  verat  m>.,  iv.  234; 
veneseo.,  lithia  benso-mlicj/l. 
gr.  xxx  q.  4  h.,  morphia  and 
chloral,  pot.  bUart.,pilncarp. 
hypoderm.  gr.  %,  iv.  235. 

Fever. 
Alcohol  large  doses,  luke- 
warm baths,  good  nourish- 
ment, antisep.  inject.,  iv.  230; 
abdom.  sect,  and  washing  ont 
periton.  cav.,  iv.  231;  and- 
pyrine,  iv.  439;  carbol.  acid 
loo.  to  rand,  uteri,  iv.  451; 
ammon.  mxlicyl.,  iv.  493. 

Hemiplegia. 

Card,  tonics  and  alkalies.  Iv. 

231. 
Maria. 

Cold  baths,  iv.  514. 
Tetanus. 

Antiseptics,  iv.  238. 


Pulworart  Tuberculosis. 
Parenchymatous     injections 
of  oil  of  turpentine,  i.  425. 


AUTHORS  QUOTED. 


Jaundice  ik— Queirel,  iv.  172. 
LmiiASis  ir— J.  E.  Kelley,  Iv.  173. 

MORRIMO       SICKNESS       OF,     ETIOLOGY— J. 

Oliver,  Iv.  167. 
Mtotomy  ir— Frommel,  iv.  174. 
Nausea  ard  Vomiti.no  or— Volt,  Higglns, 

iv.  164 ;  Dordain,  Bruniehe,  Cbasan,  iv. 

166;  O.  M.  Lewis,  J.  Free,  iv.  166 ;  J.  Y. 

8impson.  Fenn,  Bois,  Fraipont,  iv.  167. 
Ovariotomy  in— Munde,  Strata,  iv.  174. 

FURrURA  HEMORRHAGICA,  COMPLICATING 

-Phillips,  iv.  171. 
Salivation  op— Schramm,  iv.  173. 
Surgical  Operations  in— Loviot,  iv.  174. 
The  Rrlations  op  Cardiopathia  and— 

Jacoond.  iv.  169. 
Typhoid  Fever  in— Hirst,  iv.  170 ;  Aikins, 
E.  Vincent,  Clement,  iv.  171. 
Prepuce— Wittelshofor,      Stewart,    Mygind, 

Moller.  iL  205. 

Presentation,  Breech— J.  S.  Greene,  Porak, 

iv.  208 ;  Pajot,  Gueniot  and  Charpentier, 

G.  Winter,  iv.  209. 

Presentation.  Face— Do  8oyre,  iv.  2)7 ;  Zie- 

genspeok,  Winter.  Dohrn,  Thorn,  Schats, 

Volland.    Torrgler.    Fritscb.  Winckel, 

Zweifei.  Olhaoeen,  Kleinwaohter,  iv.20d. 

Transverse— Winter,  Dohrn,  T.  Parvin, 

iv.  210. 
OocmTO- Posterior— A.  A.  Browne,  J.  A. 
Temple,  iv.  207. 
Pressure,  Effects  of  Diminished  Atmos- 
pheric—Paul  Bert,  Loomis,  v.  3. 
Intracranial— Faikenheim  and  Naunyn, 
Broadbent,  i.  68;  Albert,  Adamkiewlcs, 
Bergmann.  i.  69. 
Professional  Secrecy— Bronardel,  Ouelfl,  v. 

129. 
Pseudo-Muscular    Hypertrophy  —  Hashi- 
moto, i.  164. 
Priapism,  Persistent— Booth.  Bruce,  ii.  245. 
Prolapsus    Ani  — Gorski,    Lange,     Cripps, 

Caielas.  Quenu,  ii.  165, 166. 
Prostate— Gnyon,  Bnttini,  Newman,  ii.  221. 
Prostatectomy— LKnderer.    ii.   221 ;    Lange, 

Bollficld,  McGUl,  ii.  222. 
Pseudarthrosis— Berger,  ii.  289. 
Pseudo -Trichinosis— liopp,  i.  398. 
Psychological    Diseases— Spitska,   I.   532; 
Babinski.  i.  532;   Janet,  Richer.  Lnrs, 
Voisin,   Bourrn  and  Burot,  Forel,  Lio- 
beault    and  Bernhardt,   i.   533;     Duts, 
Eicholt  and  Siemens.  Savage)  Thomson, 
i.  535:    Kronthal,   Christian.    Forel.  i. 
536;  Zacher,  i.  517;  Friedman n.  Furstner, 
Modi,  i.  538;  Thomson  and  Siemerling, 
I.  538;  Noyes,  i.539;  Koch,  Freidenrelch, 
i.540. 
Ptosis    and  Ophthalmoplegia    Externa, 
Recovery  under  Iodides— Berry  and 
BramwoII.  iii.  142;  Kojewnikoff.  iii.  143. 
due    to     Menstrual    Abnormalities— 

Senator,  iii.  135. 
following    Epidemic   Paralytic   Vrr- 
tigo— Guerlier,  iii.  145. 
Pterygium    and  Pingoecula. 

Etilogy  of-Theobald,  Lopes,  111.  81. 
Puerperal  Eclampsia. 

Etiology    of-A.    F.    A.    King,    A.    A. 

Browne,  L.  Smith,  iv.  232. 
Treatment  of— M.  Black.  W.  Mitchell, 
Cameron.  Reid.  Chambrelent.  Leonard, 
Pope,  Bompianl,  iv.  233 :  McCord,  Oat- 
man,  Rushmore,  Jewett,  Osborn,  W. 
Ellison,  iv.  234;   I*  Motto.  Lovejoy, 
Allen,     Ritter.     Dujardin-Beaumets, 
Egglpston,  Pajot,   Strisover.  Squance, 
iv.  238 ;  Lvoff,  Bertrand,  Pfannenstlol, 
iv.236. 
Cystttts — Lavaux,  iv.  239. 
Erysipelas—  Winckel,  Hugenberger,  Gus- 

serow,  iv.  231. 
Fever. 

Etiology  of— R.  Barnes,  F.  Barnes,  Iv. 
226;  Galabln.iv.227;  Ahlfold,  Leopold 
Semmelweiss,  iv.  228. 
Prophylaxis  and  Treatment  of— Leopold, 
Koch.  Senn,  lv.  229 ;  Playfsir,  Byers, 
Bokelmann,  Runs*.  Baldv,  F.  Barnes, 
Tait,  iv.  230;  Priestly,  Barnes,  Pare, 
Denaul,iv.231. 
Hemiplegia— 8.  Sloan,  iv.  231. 
Neuritis— M'dbius.  iv.  239. 
1    Scarlet  Fever— Levison,  M.  Meyer,  iv. 
236;  B.  Hicks,  Palmer,  iv.  237. 
Tetanus— Boarman,  iv.237;    Mary  Root, 
iv.238. 
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Pupil,  doable. Hi. 

effect  of  auiesthetics  on -.ii. 

and  iris,  physiology  of. iii. 

and  lens,  congenital  ectopia....)  ii. 
semeiology  of  the - iii. 

Papillary  membrane,  persistent. ..iii. 

Purpura. — i. 

Purulent  inflammations,  streptococci 
in ~ v. 

Pyemia... 


Pyelitis,   from    pressure    of  uterine 

fibroid iv.      26 

Pygodidymna. v.    448 


Pylorectomy.. 


..ii.      83 


Pyloric  obstruction  due  to  carcinoma, 

removal  of  by  curetting -ii.  87 

Pylorus,  diagnostic  symptoms  of  car- 

oinomaof. -ii.  90 

digital   divulsion    in  stenosis  of 

the...... ii.  87 

Pyorrhoea  alveolar!* -iii.  465 

etiology  of. iii.  466 

symptomatology  of. —iii.  468 

treatment  of.......— iii.  469 

Pyramidal  tract,  the t.  281 

Pyromania,  diagnosis  of. -v.  149 

Quebrachs. - ....iv.  496 

Quinine,  influence   over  contractile 

tiesue iv.  542 

Rab'es,  Pasteur's  inoculation  for_...v.  478 

pathology  of. v.  477 

Races,    ejects  of  disease   upon  dif- 
ferent   v.  171 

Rachitis - iv-  295 

artificial  production  of. iv.  389 

causes  analysed iv.  390 

dentition  in iv.  390 

general  effects  of. iv.  391 

inflammation  theory  of- iv.  388 

In  newborn _ iv.  295 

r-»tbo1o«rv  of. iv.    296,  888 

phys.  conditions  of...— - iv.  388 

Rape v.  133 

identification  of  spermatosoa  in 

C4SC9  of. v.  136 

on  hypnotised  subjects,  possibility 

of. - v.  136 

proofs  of. .▼•  134 

Roetoccle  associated  with  prolapse  of 
uterus,      Reamy's      operation 


TIIERAPEUSIS. 


for... 


..iv.  19 

Rectum  and  anus,  abscess  and  fis- 
tula......  ".  M6 

cancer  of. — ii.  169 

dermoid  evstof. ii.  172 

dwftM*  of. ii.  145 

Inpoid  ulcer  of. ii.  167 

treatment  of. M.  169 

tubercular  ulceration  of— H.  168 

ulceration  of. ii.  166 

Rectum    and    anus,    venereal    dis- 
eases of. ii.  188 

wounds  and  foreign  bodies  in...ii.  168 

Recuperation,  differential  power  of.  v.  173 

Red  cod,  color  due  to  micro-organisms, 

elimination  of. v.  238 

Red  River  in  Tonqnin.  climate  and 

diseases  of  the  delta  of v.  7 

Reflex  neuroses  of  nose- iii.  270 

Refraction - iii.  160 

and  accommodation.  Whitney's 
method  of  recording  measure- 
ments of- Iii.  183 

Remisia     formginea,     physiological 

action  of. iv.  643 


Purpura. 

Jiiimamelie  est. /I.,  iv.  466; 
hydrochloric  arid  in  saline 
variety,  fresh  air  and  turpen- 
tine  in  vascular  variety,  fy 
eyrup  nf  into,  euperpKoephate 
Siss.  sol.of  hydrogen  peroxitl. 
(1U  vols.)  Sin,  pure  glycerine 
Siss,  diMtUUd  water  to  make 
ivi,  tablespoonful  3  times 
daily,  L  419. 


Pyemia. 

Trephining  in,  1.  40,  41,  43. 


Pyorrhea  Alveola  ris. 

Removal  of  tartar.  Black's 
••  1-2-3"  mixture,  germicides 
ip  phagedenic.  v«W.  in  tcrc- 
binr,  (It/,  arumnt.  milph.  ae., 
bir.'thtrule  and  tartar,  or., 
iii.  459. 


Pylorus.  Stenosis  or,  Carci- 
noma or. 
Exsection.  digital  divulsion. 
free  curetting  after  gastrot- 
omy.  ii.  87;  gastro-enteros- 
tomy,  ii.  88. 


RAcnrns. 

Lactic  arid,  phonphrrru*,  iv. 
388;  pho*.  formula,  iv. 
389;  eotl-liver  oil  and  iron, 
aq.  pho*.,  iv.  390 ;  rtilr.  rhlo- 
rifft!,  int.,  iv.  451 ;  morrkvol 
3-4  cape.  p.d.,  iv.  456. 


Ram'*  a.vd  Anus.  Abscess  and 
Fistula  or. 

Irritating  injections,  ii.  157 ; 

excision,  ii.  157, 158 ;  incision, 

li.  159. 
Cancer  or. 

Operative  procedures,  ii.  169, 

170, 171, 172. 
Congenital  Malformations 
of. 

Dilatation,  incision.opemtive 

procedures,  ii.  150,  151,  152, 

153,  154,  156,  157. 
Tubercular  Ulceration  or. 

ParenchymatoTiR  injections  of 

solutions  of  hiphuepluUe  of 

lime,  ii.  168. 


Renal  calculi 


i.    491 


AUTHORS  QUOTED. 


POLYPUS. 

Extirpation,  li.  187. 


Rectum.  Obstruction  or. 

Inguinal  eolotomy,  Lange's 
op.,  ii.  115. 

Stricture  or. 
Electrolysis.    11.    180.     181; 
dictation,  ii.  181,  182;  elec- 
tricity, ii.  181. 


Renal  Colio. 

Antipyrine,    iv.    441;     etro- 
phanUiue  tr.  (1.20),  Iv.  505. 


Retinitis  Pigmentosa. 

Const,  current  ev.  5  days,  iii. 
70. 


RncuMATtc  Muscular  Pain. 
Heavy  static  spark,  v.  90. 


Pulpitis— Hodgkin,  iii.  470;  Morsman.  HL 
471;  Morsman,  iii.  473;  Fletcher,  iii. 
475;  Bbdecker  and  Heitaman,  Wedl  and 
Albrecht.  Greene,  Owen.  iii.  476. 

Pulsatilla— Vigier,  Smith,  Brown,  iv.  495. 

Pupil  and  Iris.  Physiology  or— Mislawsky, 
Jegorow,  Ivanoff,  Schlcgel,  iii.  16. 
Bemeiology  or  the— Maccwcn.  iii.  136; 
SpiUka,  Cheatham,  PasternaUki,  iii.  138; 
Alderson.  Rampoldi,  Salgo,  Nettleehip, 
Moelli.  Hutchinson.  iU.  139. 

Purulent  Inflammations,  STRErrocorrt  tv 
— Ogston.  Krause,  Rosen  bach.  Carre, 
Hofla.  Biondi, 

Pyelitis  rROM  Pressure  or  Uterine  Fi- 
broid—Cabot,  iv.  26. 

Pygodidymus— Hott,  Verco,  v.  44S. 

Pylorectomy  —  McArdle.  ii.  85;  Wolfler, 
Rvdrgier,  von  Hacker.  8.  Vf.  Cross, 
Pcan.  ii.  86 ;  Billroth,  Loretta,  Ueincke 
and  Mikulicz,  Kocher,  ii.  87. 

Pyloric  Obstruction  due  to  Carcinoma,  Re- 
moval by  Curetting—  Bemays.  ii.  87. 

Pylorus,  Diagnostic  Symptoms  or  Carci- 
noma or  —  Te'oky.  ii.  89 :  von  Bam- 
berger, Billroth,  Van  der  Velden.  Thiriar, 
li.90. 
Digital  Divulsion  in  Stenosis  or  the— 
Loretta,  ii.  87. 

Pyramidal  Tract,  toe— Ziehen.  Sherrington, 
Bouchard,  Goners,  Westphal,  Spftzka, 
v.  281. 

Pyridin— De  Renzl.  Dandier!,  Iv.  495;  See, 
iv.  496. 
Tricarboxylic  Acid— RademaVer.  It.  496. 

Pyromania,  Diagnosis  or  —  Marandon  de 
Mon^jU,  v.  149. 

Quebracho— Bourdeanx.  iv.  496. 
Quinine,    Inyluence    over     Contractilb 
Tissue- Wild,  iv.  542. 

Rabies.  Pasteur's  Inoculations  for— Ernst, 
Horsloy,  Dowdeswell,  v.  478;  Motte  and 
Protopopoir.  v  47D;  Sol  lea,  Bardach, 
Perroncltoand  Carita,  v.  480 :  Vestea  and 
Zagari,  Freudenl  erg.  v.  481;  Pasteur,  von 
Fritach,  Gamaleia.  A.  di  Testea.  v.  482; 
Horslcy,  v.  483 :  Peter  and  Colin,  v.  484. 

Races,  ErrEcrs  or  Disease  upon  Different 
— Bondin,  Clement.  Nicholas.  Carreau, 
Dutronlan,  Cnllimore.  v.  171. 

Rachitis— Heitamann  iv.  388 :  Lewis  Smith, 
Niemeyer,  Kasson'et,  Pommer,  J.  L. 
Smith,  iv.  388;  New  York  Med.  Jour., 
Jacob!,  Weiderhofer.  Weber.  Kassowita, 
iv.  3K9 ;  Eschorieh,  Ilasterllk.  Duiardin- 
Eeanmeta,  Starker,  iv.  390:  Thomas, 
Vineberg.  W.  Mover.  Petersen,  Sigel, 
Unrnh,  Toplitx,  iv.  391. 

Rate,  Detection  or  the  Gonococcus  in— 
Lober.  v.  134. 
Identification  or  8permatoeoa  in  Cases 

or— Unper.  v.  136. 
on  Hypnotized    Subjects,  Possibilities 

or— Bronardel.  v.  136. 
Proofs  or— Brouardel,  v.  134 ;  Doblean,  v. 
136. 

Rectum  and  Anus.  Abscess  and  Fistula— 
Trelat.  il.156;  Lange.  Quenu,  Edwards, 
ii.  157:  Goodsall,  ii.  158. 
Cancer  or— Lange,  Molliere.  Kc!sev.  Ball, 

ii.  169. 
Dermoid  Cyst  or— Biernaeki.  ii.  172. 
Lupoid  Ulcer  or—  Duret,  ii.  167. 
Tubercular  Ulceration  or— Kolischer, 

ii.  168. 
Ulceration  or—  Ke!«ey.  ii.  166. 
Venereal    Diseases   or—  Kelsey,    Mar- 
ti neau. 
Wounds  and  Foreign  Bodies— Chamry. 
ii.  168. 

Recuperation,  DirrERENTiAL  Power  or— 
Harley,  v.  174:  Krnsenstein.  v.  174. 

Red  Cod,  Color  dub  to  Micro-organisms, 
Elimination  or— Heckel.  v.  236. 

Red  River  lif  Tonquin.  Climate  and  Dis- 
eases—Morand,  y.  7. 

Remisia  Ferruotnea,  Physiological  Ac- 
tion— Pinet  and  Duprat.  iv.  542. 

Resection  or  Ribs—  Lannelongne.  ii.  282. 
Osteoplastic— Fenger,  Hopkins,  Chanvel, 
ii  282. 

Resorctn— Fliesburg,  iv.  496 ;  Calliaa,  Andeer. 
iv.  497. 

Respiration.  ErrEcrs  or  Citiuzation  oh— 
Maya,  Hutchinson,  v.  339. 
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Resection,  dystrophies  from ii.  201 

of  ribs. ii.  2S2 

of  sternum. - ii.  2S3 

osteoplastic- ii.  2S2 

Resin  of    piper    methysticum,    local 

anaesthesia  from ii.  527 

Respiration,   effects    of    civilisation 

on v.  339 

physiology  of v.  339 

Respiratory  centre,  location  of. v.  341 

organs,  die.  of  iu  infancy  and 

childhood iv.  300 

etiology  end  pathology  of. _iv.  3U0 

Retina,  aniesthesia  of Hi.      94 

commotio  retinj>_ iu.      70 

detachment  of. ~iii.      71 

diseases  of. iii.      69 

prolapse  of. Hi.      71 

pieodo-epilepsy  of. iii.      95 

Retinal  anaesthesia  following  deficient 

nutrition iii.  104 

disease  during  pre^naojy iii.  135 

embolism   frjm    leeble   circula- 
tion   -iii.  105 

hemorrhage  following  intestinal 

boom  irrha^e iii.  101 

from  amemia iii.  103 

from   atheromatous    de;enera- 

tion  of  aricriesw iii.  105 

hyperesthesia    coexisting    with 

oxaluria iii.      70  , 

inflammation,  obsenre  type  of-iii.      09  ■ 

injury  from  sunlight -iii.      91 

studies iii.      11 

vessels,  thrum  bos  is  of iii.      72 

Retinitis  pigmentosa. iii.  70,  175  , 

Rheostats,  uses  of  and  varieties... _- v.      55  ' 

Rheumatism,  etiology  of. J.  42S 

pathology  find  path.  anat.  of... .J.  431 

relation  with  chorea. i.  16*  ' 

treatment  of. i.  432  | 

Rheumatism  and  gout..... J.  424  ; 

Rhinitis,  acute iii.  251  ' 

atrophic -...iii.  256  ' 

etolo^v  and  pathology  of. -iii.  256  ' 

treatment  of. iii.  2'»7 

chronic iii.  251  > 

etiology  of. -iii.  251 

treatment  of. iii.  232  I 

hypertrophic iii.  252 

pathol.  anatomy  of. iii.  252 

treatment  of. iii.  251 

syphilitic iii.  259 

treatment  of. -iii.  2.59 

Rhinoliths. -iii.  262 

in  nasal  lupus iii.  2o2 

Rhinoplasty ii.  29J 

Rib,  fracture  or  ttrst ii.  262 

Ribs,  rese:tioa  of. ii.  282 

Rich,  diseases  fatal  to  the v.  171 

Rings  for  stretching  membranes...- v.  371 

Riaao's  test. iii.  187 

Rippoldsoo,  carbonated    iron    water 

of. v.      42 

Riverside,  Cal.,  climate  of. -v.      30 

Rotheln -German  measles j'v.  357 

catarrhal  symptoms  in —  v.  3M 

complications  and  se'pie'.je iv.  359 

diagnosis  of. iv.  359 

epidemics  of. -iv.  35S 

etiology  of -iv.  357 

frei|uency  of  occur renoo iv.  35-) 

incubation  of. iv.  35S 

keratitis  and  oonjunutivitis  in.iv.  357 

pathological  anatomy  of. iv.  358 

relation  to  measles  and  scarla- 
tina.  -.iv.  358 

symptoms  of. Jv.  358 

Rubeola- Measles iv.  356 

acute      blepharitis,    complica- 
tions and  sequela  of. — Iv.  356 

corneal  perforation iv.  357 

epidemics  of  and  meteorological 

conditions -iv.  356 

etiology  of. iv.  356 

inoculation  of. iv.  356 

otitis  in iv.  357 

period  of  inoubation  aud  infec- 
tion  iv.  356  j 

Rupture  of  bladder. - ii.  226  I 


Rheumatism. 

Acanitint,  Iv.  419;  cmtt/e- 
brineOJb  grm.  g.  2  h..  iv.  431 ; 
antipyrinr,  3.0  gm.  daily,  iv. 
442 ;  calcium  chloride  gr.  xx 
in  syr.  int.,  calcium  eklt*ridv 
80  pu.  ad.  aq.  IU00  ptt. 
loo.,  iv.  451;  Ol.  gaullhe- 
riuc  10-20  drops  q.  2  h. 
and  dimin.,  iv.  461;  ku- 
drorhinon  gr.  v-xxx.  iv.  470 ; 
icktJkyol,  3-5  drops,  iv.  472 : 
manara  /I.  *xt.  gtt.  viii-xx 
t.i.d.,  iv.  481 :  porpoise  oil, 
int.  and  est.,  iv.  49.5;  I'Uhiu 
taliryl.  gr.  Ix-lxxv  pro  die, 
iv.  49-1;  saloL  {arttc  pur.) 
gr.  xxx-xlv,  iv.  5(h);  baths, 
permanent  and  Turkish, 
iv.  511;  vapor  baths,  iv. 
51.5 ;  antipynnr  gr.  xv.  o.t.h., 
i.  4JJ ;  »nl»l  3iss  ij  in  24  hrs., 
balicylaU  tj/  lithui  gr.  xv  q. 
6  h.,  i.  435;  application  of 
oold.  tr.  culrhirum  terdn,  2  f 
carbol.  a~ul  aubcut., 
etc..  i.  436. 

RUIlfTTIS. 

7>rum/n«,  Iv.  459 ; 
txt./L,  iv.  436. 

ACUTE. 

Sin  I.  bmsoatf  JJj-ij  t.d.,  arid 
aaliryJ.  gr.  iii-ivss,  freq.  rep- 
dangers  of  bellod.  treatment, 
iii.  2)1. 
Atrophic. 
Put.  rhlor.  koK  Jss-Oj  water 
as  wash,  with  rhlural  hydr. 
and  botaric  a- id  *>/.,  loc.  in 
Spray,  arid  rarbol.  5ij-Qj, 
xiw  rhbir.  204  loo.,  galvanic 
current,  iii.  2>7  ;  thymol,  in 
gr.  as,  iss,  v  and  x  sol.  loc., 
tbl.  by  co»mol.  and  gr.  o  sol. 
««/.  nit.  to  abrasions,  frog- 
skin grafting,  iii.  258;  satu- 
rated sol.  of  rir-mic  a  -ul,  iii. 
2V9 ;  i<*l»l.  spray,  powder, 
tampons,  iv.  177. 

CllROXIC. 

Alcohol  locally,  hydrogen 
dioxitie4f  3j-3*«.  3-6  t.  d., 
and  loc.  6*t  sol.,  renurrin  loc. 
gr.  v-jj  dist.  water,  iii.  252. 
Hypertrophic. 
Electrolysis,  iii.  254;  danger 
of  too  great  enlargement  of 
cavities,  dangers  of  galvano- 
oautery,  iii.  255. 

Ringworm. 

B>ric  acid  paved,  rub  In,  iv. 
449. 

ROTHELN. 

Rest,  isolation,  personal  dis- 
infection by  germicides,  com- 
plications treated  as  indioat., 


Rubeola. 

If  corneal,    perfora.  thrent- 

ened,     not.     r*rrin*      Maliryl. 

(1-20):  if  acute  hlenhtiriti*, 
compresses  wet  witn  warm 
so/,  bur.  aciii,  and  ohttmrnt  to 
lids;  Ityq.  ar.Jtat.  snd  wmrl., 
(1:2s))  in.  and  n. :  if  chronic 
erx*ma. warm  t**rir  arid  poul- 
tices, also  xinri  arid,  and 
voAtline  (1 :10),  warm  baths 
and  oold  douches,  Iv.  337. 

Otitis. 
Irrigate  ears  2-6  times  daily 
with  warm  oarboHsed  water 
or  borated  water,  dry  care- 
fully and  insnffl.  alum,  borax 
or  ?o#/V.,  iv.  357. 

Keratitis    and   Conjuncti- 
vitis. 
Warm  eonV  so/,  in  simple 
conjunctivitis,  oold  app.,  tv. 


AUTHORS  QUOTED. 


Respiratory  Centre,  Location  or— Gierke 

and    Mislawsky,    Langendorn",    Brown, 

Sequard,  v.  342. 
Retina.  Anaesthesia  or— Nettlesbip,  iii.  94 ; 

Volker,  Horstmann,  Tjelnichin,  iii.  95. 
Commotio  Retina— Ostw&it,  Berlin,  iii.  70. 
Detachment  or— Galesowski,  De  Weoker, 

iii.  71 ;  Guaita,  Coppes,  Knies,  Norden- 

son,  iii.  72. 
Prolapse  or— Berger.  iii.  72. 
Pseudo-Epilepsy  or— Riley,  ill.  95. 
Retinal  Anjcstuesia,  following  deficient 

Nutrition— Horstmann,  iii.  104. 
Disease     duri.no     Pregnancy  —  FUrst, 

Wadsworth,  Marcus*,  iii.  135. 
Embolism   from   Feeble  Circulation— 

NeUleship,  iii.  105. 
Hjemorrhage     following     Intestinal 

Hemorrhage— Ziegler,  Ulrich,  iii.  1)1. 

from  Anjcmia— Mackenxie,  Illrsohberg, 
iii.  103. 

FROM     ATHEROMATOUS     DEGENERATION 

of  Arteries— De'ande,  iii.  105. 
Btferabthesia.  coexisting  with  Oxal- 
uria—De  Scbweinits,  iii.  70,  126. 

INFLAMMATION.  OBSCCHE  TYPE  OF— Oold- 

sieher,  Hutchinson,  iii.  69. 
Injury  from  Sunlight— W.  N.  Whitney. 

iii.  91. 
Studies— Borysiekiewicss,  Angelucoi,  Char- 

penUer,  Wertheim,  iii.  13;  Knies,  Wher- 

S,  Gunn,   Rosehrugh,  iii.   14;     Panel, 
owe,  Barr.  iii.  15. 
Vessels.  Thrombosis  of— NeUleship,  Har- 
lan, iii.  72. 
Retinitis    Pigmentosa— Darriors,   8tandish, 

Derby.  Seigheim.  iii.  70. 
Rhamnus  1'uhsuiancs— Braokut,  iv.  497. 
Rheostats.  Uses  of  and  Varieties— Robs 

brugh,  v.  55. 
Rheumatism -Davis,  i.  42S;  Mantle,  i.  429; 
Guttmann.  Pel,  Pities  and  Vaillard.  i. 
431;     Rcnaut.    i.  432;     Davis.     Elliot, 
Frit nk el.  i,  433:  Herriich,  Biolsjhowskv, 
i.434;  Lombard.  Vulpian.  i.  435;  Dal  ton, 
Greene,    Arnold,    Benedikt,    Schreiber, 
1.433. 
Rhinitis,  Acute  —  Ruault,  Fritsohe,  Baum. 
iii.  251. 
Atrophic  —  Noquet.    Routier,   Hajek,   lil. 
256;  Habermann.  257 
Treatment  cf— Noquet.  Dele  van.  iii.  27; 
8eiss.  Williams.  D»l«>u«inet-Laborde- 
rie.  iii.  25H:  Sa.jous,  iii.  259. 
Chronic  — Etioloi;y  and  Symptomatol- 
ogy—Bresapn.  Iii.  251 ;    Sajous,  Seiler, 
Arnosan.  iii.  252. 

Treatment  of  —  Coxsolino,  T.  N.  Mao- 
kensie.  Sajous,  iii.  252. 
UrPBRTittipiiic—  Pathological  Anatomy 
— Chatellier.  iii.  252. 
Symptomatology     of  —  Gnye.     Soanes, 

Spicer,  iii.  253;  L>gun.  iii.  254. 
Treitment  of—  Spencer.  Watson,  Mer- 
mod.  iii.  254;    Zien,  Berger.  Routier, 
Gordon,  iii.  255. 
Rhinoliths— Hunt,  Timoin,  Bigelow,  Baker, 
Nolte,    Moure.  Shott.  iii.  2.J2;    Silitoh, 
Stein.  Morelli,   Uendley,   Ferre,  Clay, 
ill.  2i3. 
Rhus  Aromatica  (Sweet  Sumach)— Unna, 

iv.  497. 
Rings  for  Stretching   Membranes—  Eter- 

nod.  v.  371. 
Rinne's  Test— Berth,  Eite'berg.  iii.  1HR; 
Eite'berg,  iii.  1S9:  Hartmann.  iii.  190; 
Bexo'd.  Politior,  Bauiugartcn.  iii.  191; 
Po'itaer.  Schwabaoh.  Eitolberg.  iii. 
192;  Sohwalmch.  Lnno.  Rwn,  Barr, 
ill.  193;  Boio'd.  Lucas.  Bauins^trton, 
Rohrer.  ill.  194;  Lu«e,  Weber,  Bartaoh, 
iii.  195:  Hartmenn.  iii.  196. 
Riverside  (Cal.),  Climate  of— Sawyer,  v. 

R5THELN— Atkinson  and  Love.  K'satsch,  iv. 
357 ;  Christiansen.  Griffith.  Haig  Brown, 
Wilooeks.  Carpenter,  iv.  358. 

Rubeola— Ol  liver,  Michael.  Cameron.  Raven, 
Haig  Brown.  Sevwt-e,  Barbier,  North- 
rup,  Simon.  Browning.  Bnratonx.  Gran- 
eher.  Barlow,  Fox.  Collins,  iv.  356;  May- 
land.  Jeunhomme.  Li  Bate.  Cohn.  iv.  357. 

Rupture    of    BLADnr.R-UUmann.    il.    226; 
Hofraokl.  MnoCormao,  ii.  227;  I!olm(«, 
Teale,  Walsham.    J.    M.  Fox,    Morris,  - 
Benham,  Greig  Smith,  Briddon,  U.  223. 
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St.  Augustine  (Fla.).  climate  of.....T.  31 

St,  Blasien.  pin*  lands  of. v.  42 

St.  Honore-les -Bain*,     sulpho-arsen- 

ica)  waters  of. .v.  43 

St.  Morits  in  the  Engadine  as  a  winter 

retort. v.  26 

8acro-iliae  j  u  action,  diseases  of. ii .  294 

Salicylate  of  food* v.  236 

Salioylio  acid,  effects  on  bodily  iem- 

peratare iv.  543 

Salivary  calculus iii.  435 

fistula. iii.  435 

Salivary  glands,  electrical  variations, 
on  stimulation  of  cranial  and 

sympathetic  nerves . v.  322 

tumors  of. - iii.  433 

Salpingitis  and  pregnancy it.  Ill 

causation M .....iv.  108 

pathology .it.  107 

removaTof   tabes  and    ovaries 

lor. > iv.  110 

symptoms  of. _iv.  110 

tubercular- „ iT.  109 

Sanitary  boards,  incomplete  returns 

ot .. ..v.  170 

Sarcoma. ii.  428 

of  the  nose iii.  264 

Savannah,  as  health  resort v.  31 

Scabies. ii.  344 

Scapula,  excision  of. - ii.  275 

Scarborough   (Eng.),    health    resort 

tor  phthisis .. > v.  43 

Scarlet  fever   bacilli,  plate  cultiva- 
tions of. v.  491 

blood    and     cutiole,     organisms 

found  in v.  4S7 

culture     of     and     experiments 

with t.  488 

eomplioatioas iv.  351 

connection  between  the  Hendon 

cow  disease  and v.    434,  492 

angina  in...... iv.  351 

dysphagia. iv.  311 

etiology  of. - iv.  348 

heart  murmurs  in iv.  352 

Hendon  outbreak.- iv.  348.  v.  481 

micrococci  in........... iv.  343 

paralysis  in iv.  331 

prognosis  in _ ....iv.  352 

sequelas „..iv.  3>2 

symptomatology iv.  3X) 

origin  of,  traced  to  milk  supply. v.  252 

pathology  of. ...... v.  434 

prophylaxis  of. M ..v.  433 

Scarlatina,  from  in  foe  tod  cows  and 

milk v.  231 

Sohool  hygiene -v.  242 

Schools,    overprenuro   aud   cerebral 

disease i.  71 

Sciatica.    (See  neuralgia.) 

deformans....... _ ii.  294 

Scleral  staphyloma,  traumatic iii.  85 

Scleroderma. ~ ii.  369 

Sclerosis,  amyotrophic  lateral i.  93 

combined  spinal i.  95 

diffused  cerebral J.  05 

disseminated  cerebrospinal i.  63 

post-spinal i.  83 

semeiology  and  diagnosis. 83 

Sclerotic,  dermoid  cyst  of..... iii.  22 

unique  condition  of. iii.  22 

wound*  of. .iii.  8ii 

Sooliosis.  asymmetric iv.  383 

anatomically  considered iv.  380 

birds  and  mammals  subjost  to.iv.  380 

cause  of  sciatica  in J  v.  334 

causes  and  dlv.  of. iv.  382 

frequency  in  sexes iv.  383 

method  of  extension  in iv.  384 

pathol.  changes  in iv.  399 

prevention  of. iv.  387 

Seopollne,  a  substitute  for  atropine  in 

the  eye iii.  172 

Scotoma,  Thomson's  method  of  diag- 
nosis   .ifl.  147 

Scrofula .. i.  404,  i.  425 

«  nesis i.  425 

ulous    glands,   galvano-cautery 

ia - v.  63 

n _ ii.  238 

elephantoid. .ii.  239 

Scurvy f.  418 

and  purpura i.  418 

Sea-bathing  in  winter  for  scrofula.v.  S3 

Sea-coast,  oontra-indiea'us  against  r.  32 
Sea-voyages,  syphilitic  lung  disease 

benefited  by v.  32 


TIIERAPEU8IS. 


Salpingitis. 

Rest  and  local  treatment, 
iv.  Ill ;  salpingotomy,  iv.  112. 

Salivary  Calculus. 

Operations  for  removal,  iii. 

FISTULA. 

Cauterisation  of  orifice,  etc., 
Brown's  method,  iii.  435. 

Scabiks. 

Sulpliur,  solutions  of  metallic 
salts,  petroleum,  balsam  of 
Pent,  utyrax,  soaps,  tar  pre- 
parations, ethereal  oil*,  R 
fir.  sulphuris,  ol.  mart,  Zj. 
ptes.  xx ;  sapon,  vir.,  ptes.  xl; 
pule,  erette  alb.,  ptes.  v; 
adipiM,  ptes.  xl.-M.,  ii.  344. 
naphthtd  ointment  and  other 
formal*,  ii.  345. 

Scarlet  Fever. 

Anti/ebrine  0.10  gm.f  lv.  432 ; 
carbolistd  oil  inunctions,  iv. 
452;  hiplrarg.  biniodide,  iv. 
467 ;  milk  diet  in,  iron  and 
jalap  where  blood  is  watery 
from  loss  of  fibrin  and  hemo- 
globin ;  in  convulsions  vene- 
section up  to  4  ounces,  iv. 
353 ;  hydrarg.  btniod.  specific 
(gr.  l-24->4)  every  4  hours 
for  several  days ;  inunctions 
JamiesoDS  ointment,  iv.  354; 
carbolized  ml,  oUee  oil,  acid 
earboL  TTLlH-vj  every  2  hrs. 
day  and  night  for  first  3 
days,  etc.,  TTlyuj  is  maxim. 
dose,  make  urine  smokv 
or  black  with  it.  It.  355'; 
expectant  treatment  gives 
best  results;  gargles  useful 
when  throat  affected;  keep 
nostrils  clean;  cold  locally 
for  cerebral  symptoms,  bleed- 
ing rarely  used;  fnll  bath 
rarely,  sponge  bath  often 
100O-101O;  for  throat,  acid 
carbol.,  glycerine  1-20, 
painted  twice  daily;  inter- 
nally diaphor.  and  iron  with 
potass,  chlor.'j  saturated  sol. 
of  boroglycertde  in  glycerine 
combined  with  weak  mouth- 
washes of  potass,  permang.; 
neck  to  be  enveloped  in 
cotton-wool,  and  iodine  or 
pot.  iod.  in  lanolin,  applied ; 
aconite  in  small  repeated 
doses,  iv.  355;  in  rheum. 
•alicin  acts  better  than  the 
salicylates;  stimulants  from 
beginning  in  mal  ignant  eases; 
wet  sheet,  iv.  356. 
Prophylaxis  or. 
Buro-glycerkL  to  scarlatinal 
throat,  warm  baths  apply  to 
scarlatinal  skin,  rac.  core.  gr. 
xxx.  thymol,  gr.  x,  vasel.  3j, 
eerat.  simple  3j,  v.  486. 

Sciatica. 

Aconitine.  iv.  419;  anti- 
pyrvse,  iv.  440;  drumine,  iv. 
459;  methyl  chloride  loo., 
iv.  482 ;  chloroform  and  van- 
eline  sol.  (1.4),  hypoderm., 
salol.  and  Uq.  vaseline  (1.10), 
It.  611. 

Scleral  Staphyloma,   Trau- 
matic. 
Multiple     puncture    and 
wedge-shaped  excisions,  Iii. 
86. 

Sclerosis,  Post-Spiral. 

Antipyrin*  gr.  x  to  relieve 
pain,  i.  93;  aati  syphilitic 
remedies,  spray  ether  and 
chloride  methyl  for  pains, 
rest,  abstemiousness,  etc..  i. 
93 :  galvanism,  rest. wet  cups. 
ergot,  nerve-stretching,  i.  94. 


AUTHORS  QUOTED. 


St.  Augustine  (Fla.)(  Climate  or  —  F.  F. 
Smith,  v.  31. 

St.  Honore-leb-Bains,  Waters  or  —  Odin, 
Bernard,  v.  43. 

St.  Moritz  in  the  Engadine  as  a  Winter 
Resoht— Hossli,  y.  26. 

Saccharin— Jones,  Clemens,  iv.  497. 

Salicylic  Acid,  Errscrs  on  Bodily  Tem- 
perature—Hare,  iv.  643. 

Salicylates— Sullivan,  Fliesburg.  Vulpian, 
Holt,  Uuber,  iv.  498 ;  Burroughs,  iv.  499. 

Saunaphthol,  Naphtholol.  Betol—  Ko- 
bert,  8ahll,  Lepine,  Ueorgi,  iv.  499; 
Herrlich,  Seifert,  Guttmann,  iv.  £00: 
Bieisohowsky,  Schauffler.  Gram,  Lepine. 
Behm,  Lombard,  Feilchenfe:d,  iv.  501 ; 
Tate,  Goe!et,  Ferrier  and  Fatin, 
Thorner,  iv.  502. 

Salix,  6 alicin— Hutchinson,  iv.  497. 

Salivary  Glands,  Electrical  Variations, 
on  Stimulation  or  Cranial  and  Sym- 
pathetic Nerves— Bay liss  and  Brad- 
ford, v.  322. 

Salpingitis.  Causation  —  Skene  Keith.  M. 
Singer,  Neisser,  Koch.  Cohnheim,  Wei- 
gert,  Bollinger,  A.  Zemann,  iv.  108; 
Bouchard  and  Lepine.  iv.  109. 

Salpingitis  and  Prkgnanct  —  Cbas.  Reed, 
J.  M.  Baldy,  iv.  111. 
Pathology— Martin,  A.  Doran,  iv.  107. 
Removal  opTubes  and  Ovaries  por— W. 
M.  Polk.  A.  Martin,  iv.  110;  T.  A.  Em- 
met, Goodell,  G.  C.  Pantock,  iv.  HI. 
Symptoms  or— Ecklund,  iv.  110. 
Tubercular  —  Kotschau.    Gehle,    Hegar, 
Munster-Orthmann,  Schramm,  Wiedon, 
Winckel,  Jeannel.  iv.  109. 

Sandbox  Tree— Jos.  Le*i,  iv.  £02. 

Sanitary  Boards,  Incomplete  Retubns  or 
—Barker,  v.  170. 

Sarcoma— 8.  W.  Gross,  ii.  423 ;  Cristiani,  il. 
432. 

or  the  Nose-  Calmettes  and  Chatallier, 
Routier,  Bounder,  Mouie,  Thomas,  iii. 
264. 

Savannah,  as  Health  Resort— D.  F.  Lin- 
coln, v.  31. 

Scabies— Kaposi,  il.  344. 

Scarlet  Fever— Cameron,  Thin,  Klein, 
Crookshank,  Kdington.  iv.  348;  Eding- 
ton.  Klein,  Edinb.  Med.  Chir.  Soc., 
Thin,  Uiingworth,  iv.  349;  Jsmieson, 
Ransome,  Niven,  Longhurst.  iv.  3f>0; 
Filatow,  Jeesner,  Le  Gendre.  iv.  351; 
Jsmieson,  Asbby,  Litten,  Jnccoud,  iv. 
352 ;  FriedlXnder,  Musatti,  Haze.  Elixab. 
Chid.  Hosp..  Jacubowitsch.  Uiingworth, 
Leyden,  iv.  353:  Ashby.  Balert,  Uiing- 
worth, Clem.  Dukes,  Ashby,  Glasgow 
and  Western  Fe\er  Hosp..  Jamieson,  iv. 
354;  Brown,  Long.  WlggieBworth, 
Dukes.  Uiingworth,  Guttmann,  lv.  366; 
Comstook,  iv.  356. 

Scarlet  Feyer,  Blood  and  Cuticle,  Organ- 
isms Found  in— Edington,  v.  4b7. 
Connection  between  the  Hex  don  Cow 
Disease  and— Klein,  Eddington,  Loeff- 
ler,  Power,  v.  486;  Crookshank.  Jamie- 
son,  v.  492. 
Prophylaxis  or— Jamieson.  v.  486. 

Scarlatina  pron  Inputted  Cows  and  Milk 
—Klein,  v.  231. 

Sciatica  Depormanb— Berbes,  ii.  294. 

Scleral  Staphyloma,  Traumatic—  Landes- 
berg.  iii.  8A. 

Sclerosis,  Amyotrophic  Lateral—  Florand, 

Charcot,  Kohler  and  Pick,  Kniownikoff, 

Charcot    and  Marie,  Leanmalm,  i.  98; 

Marie,  Zacher,  i.  99. 

Combined  Spinal— Dana,  i.  95;  Starr,  Ss- 

guin.  Westphal,  i.  96. 
DirrusED  Cerebral— Buss,  i.  65.  . 
Disseminated    Cerrbro-Spinal— Oppen- 
heim,  i.  63 ;  Monoorvo,  Drummond,  Char- 
cot, i.  64. 
Post-Spinal—  Kayer,  De  Wattville.  1.88; 
Hutchinson.  Charcot,  Wegener,  Leyden, 
Vulpian,  Eekert,  Segnin.  1.  89;  Kusser, 
Remak,  Bernhardt  and  Leyden.  Pierrot, 
Molliere.  Teissier.  1.  90;  Karger,  NMgeli, 
Hutchinson,    Lissauer.    i.  91:  Takaca, 
Oppenheim     and     Simmerling,  i.    92; 
Mayer.     Suckling.     Teissier,     Raieoa, 
Hutchinson,  Babinski,  L  93;  Benedikt, 
Brown-Sequard,  i.  94. 
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THERAPEUSIS. 


Bc-retion,  physiology  of.....— v.  322 

8e -turning  Injected  lung- r.  382 

Bn.tien  lifter*. _. v.  370 

Semicircular  canals,  physiological  ex- 
periments upon...- v.  353 

Seminal  vesicles,  physiology v.  288 

Senegal,  relative  mortality  of  blacks 

and  whites  in....... v.  3 

8enllitj v.  363 

diseases  end  mil  urea  of  particu- 
lar organs  in .. t.  364 

Septicemia. ii  498 

8eptiesBinia  end  pynmia  in  newborn, 

pathology  of. iv.  299 

Septum,  deflection  of. iii  272 

Sequestra  of  bones. ii.  291 

Sewage,  utilisation  of. - v.  240 

Sewer  gas  of  Paris,  analysis  of. t.  239 

poisoning  by v.  239 

Sex,  prediction  of....... iv.  101 

production  of. v.  408 

as  influenced  by  polar  globules  of 

ova - v.  410 

relation  between  ages  of  parents 

and  the  production  of. ~iv.  150 

Sexes,  procreation  of  the -iv.  161 

Sexual  incapacity- v.  132 

Shoulder,  dislocation  of. ii.  269 

excision  of. ii.  276 

Skin,    absorption   of  drags    by    the 

healthy ii.  391 

conductivity    of     to     electrical 

currents:  modifying  factors- v.  54  , 

diseases  of....... it.  332  I 

feigned  disease  of. ii.  390 

larva)  ofdermatobia  in  the ii.  330  | 

physiology  of. - -ii.  391  , 

therapy  of. If.  392 

transplantations  of. ii.  295 

tuberculosis  of. ii.  380 

Skull,  fracture  of. ii.  260 

Small     intestines,     absorption     and 

secretion  in- v.  329 

physiology v.  329 

Snapping  finger _. i.  176 

Snoozing,  spasmodic. iii.  272 

Know-blindness iii.  90 

Sodio-carmine  stain v.  371 

Boil,  efforts  on  health  and  life  of-...v.  225 

Somnambulism v.  161 

Soudan  (the)  and  the  Somali  country, 

diseases  of. v.  10 

Spasmodic  sneesing. iii.  272 

Special  sense,  effects  of  stimulation 

on  any  organ  of- v.  336 

physiology  of v.  3*t5 

Spermatogenesis t.  407 

8)  ermatosoa,  detection  of. v.  375 

Spigelia  or  pink-root,  physiological 

action  of. iv.  543 

Spina  bifida. iv.  392 

pathology  of. ..iv.  392 

prognosis  of. Iv.  392 

Spinal  cord,  diseases  of i.  1 

localisations i.  1,  32 

diseases. i.  73 

Knglia.  physiology  of. v.  343 

tions  from  ligature  of  aorta....!.  81 

growths,  tendency  of  tissues  to,  v.  361 

Spine,  wounds  of. —ii.  301 

Spleen,  abscess  of. i.  421) 

diseases  of. - _.i.  42?) 

hydatid  cysts  of- ii.  122 

hypertrophy  of. i.  421 

movable i.  420 

regeneration  of. i.  420 

surgery  of ii.  122 

tuberculosis  of. i.  421 

wounds  of II.  122 

Splenectomy iL  122 

statistics  of. II.  124 

Sponges,  disinfection  of. iii.  5A2 

Sputa,  pathogenic  organisms  in v.  61 1 

Stammering i.  39 

Stasis  dermatoses. - ii.  365 

Static   breexe,    method  of  applying 

the v.  81 

current,  conversion  of,  into  dyn- 
amic current v.  88 

current,  improved  methods  of  ad- 
ministration  - r.  71 

electricity - v.  64 

advantages  of- v.  93 

as  general  tonlo  and  stimulant 
to  depressed  nervous  Amo- 
tions.  r.  91 

i  of  failure  in  use  of. v.  91 


Scoliosis. 

Gymnastics,swimming,prone 
couch,  apparatus.  8 ay  re's 
jacket,  iv.  382;  sliding  bal- 
ance, iv.  883:  graduated  lever- 
age. Bernell's  mechan.  treat- 
ment, Stillmann's  jacket,  iv. 
386 :  Morton's  apparatus,  iv. 
399:  blocking  short  limb,  iv. 
400. 

SCROFULA. 

Brine-baths,  sea-bathing, 
thrrmnl  chlorine  sulphur 
baths  and  sea-bathing.  1.  426 ; 
Morrhttol  3-4  capsules  p.d., 
iodol  iv.  456 :  pill*  gr.vli  p.d., 
iv.  476 :  porpowe  <nl,  iv.  494. 
SCROTUM. 

Operation  for  diseases  of,  ii. 

Elephantoid. 
Operation    for   removal,   il. 

Varicocele. 

Operations  for,  il.  240. 
Hydrocele. 

Operations  for,  pure  atrbnlir 

acitl  inject,  for,  radical  cure. 

ii.  242. 
Orchitis. 

Vttf'ntw,  ii.  243. 

8CURTY. 

Lime  juice,  sa/icyhV  acid,  i. 
419. 

SEA-8ICENESS. 

Nilru-ylycjcriw!,  14  9ol.rU. 
i-ij,  1/487. 

Sensation    (Touch,   Paiji    or 
Temperature). 
Impairment  of.  static  sparks 
over  anaesthetic  areas,  v.  91. 

Septic,  following  Abdominal 
Section. 
Moan.  Kutph.  gr.  xxx-xv  o.h. 
to  cathar.,  ii.  72. 

Septicemia. 

Arrtphrnctidine,\r.  41S;  err- 
atrum  vir.d.  ext.,  gtt.xxx-lx, 
Iv.  511. 

Snapping  Finger. 

Reduce  induration,  widen 
sheath,  1.  176;   operation,  i. 

in. 

Skin,  Persistent  <Eoema  op. 
Continued  punctiform  scari- 
fication, ii.  366. 

Diseases. 
Therapy  of,  Ii.  392 ;  cocaine, 
ii.  393;  irAtAyol.ii.394;  inc. 
acid,  lanolin,  tnollin,  ii.  395. 

Tuberculosis  op. 
loditf.  dressings,  tonics,  ii. 
381. 

Spasmodic  Sneezing. 

Elect.,  posit,  p.  in  nostril, 
neg.  p.  to  cheek,  arsenic, 
fVrric*'  mnnff,  cocaine,  txiT' 
bttlic  acitl  and  camphor,  ml. 
ml.  cumph.  in  alcohol  loc., 
111.  272. 

Spina  Bifida. 

Antiseptic  surgery,  Morton's 
op.  inject,  treat,  iv.  393. 

Spleen.  Abscess  op. 

Evacuation,  drainage,  Aor- 
acir  lint..  unit/form,  i.  420. 

Hypertrophy  op. 
A  mmtm.JluoruU  so/.,  iv.  463. 

Tuberculosis  op. 
Guai/irol  internally,  and  in- 
halations MutphurtntM  or  iff, 
inhatations  acitl  pho*phnJr 
tf  Hmc,  phosphate  </  cujip*r 
in  the  nascent  state  (see 
formula),  gaseous  enemata, 
i.  424. 

Wounds  op. 
Ergot,  laparotomy  and  deep 
sntnre.  thermo-cautery,  ex- 
tirpation, ii.  122. 


AUTHORS  QUOTED. 


Sclerotic,  Dermoid  Cyst  op— Dibble,  iii.  22. 
Unique  Infl.  of— Gayet,  iii.  22. 
Wounds  op— Hull,  Grossmann,  iii.  86. 
Scoliosis- Albreeht,  iv.  380 ;  Hyrtl,  iv.  382; 
Clay,  Venal,  L.  8ayre,  iv.  382 ;  Roux. 
Lorens,  Nebel,  iv.  383 ;  Nouchen,  Cordua, 
lv.384;  Nicoladoni,  Hemming,  iv.  384; 
Barwell,     Jones,    iv.     386;    Still  man, 
Kocher,    iv.     387;     Bradford.   Gibney, 
Paget,  iv.  393;  Ribera,  Sartala,  Hyrtl. 
Garson,  Leidy.  iv.  395;  Paget,  Wm.  C. 
Cox.  iv.  398;  Phila.  Orth.  Hoe.,  iv.  404; 
Goodman.  Iv.  405. 
ScoPOLiNE— Dunn,  iv.  003. 

a  Substitute  for  Atropine  in  the 
Eye— Dunn,  Browne,  iii.  172. 
8crofula— Gutters*,  i.  404. 

Pathogenesis  of— M.  Arloing,   F.  Eve, 

Noeldeohen,  Rable,  i.  426. 
Treatment    of— Noeldeohen,   Van 
Merris,  A.  F.  8uchard,  Max  Scheimp- 
flug.  William  Alexander,  i.  426. 
Scrofulous  Glands.  G  a  lv  a  no-Cautery  in— 

Dumesnil,  Gensmer,  v.  63. 
Scrotum— Karewski.  Satre,  ii.  238. 
Elephantoid—  Browne,  ii.  239. 
Scurvy— J.  J.  Molleson.  1. 418. 

Treatment  of— Alex.  Faulkner,  i.  419 ; 
London  Lancet,  i.  419. 
Sea-bathing   in  Winter   for   Scrofula— 

Valeourt,  v.  38. 
Sea-coast,  Contra-indications  against— J. 

C.  Wilson,  v.  32. 
Sea-Voyages,    Syphilitic    Luno    Disease 

Benefited  by— Curtin,  Bruen,  v.  32. 
Sectioning  Injected  Lung— Doherty,  v.  382. 
Section-lifters— W.  Y.  Cowl,  v.  370. 

8EMICIRCULAR  CANALS,  PHYSIOLOGICAL  EX- 
PERIMENTS upon  —  8teiner.  Sewall, 
Delage.  v.  353;  Ewald.  v.  354;  Golta, 
Brown,  v.  355. 

Seminal  Vesicles,  Physiology  or— Carter, 
Hunter,  v.  288. 

8ENILITY— Humphrey,  v.  363. 

Septicaemia— Daremberg,  ii.  498;  Charrinaad 
Roger,  Chanveau,  8vorsson,  ii.  499: 
Eeklnnd,  Miller,  IlollUter,  ii.  600; 
Atherton,  ii.  501. 

Sewage,  Utilisation  of— Kingsett,  Jessop, 
v.  240. 

Sex.  Production  of— Geddes,  r.  408. 

Production  of  as  Influenced  by  Polar 
Globules  of  Ova— Minot.  Schultse, 
Blockmann,  Weiemann,  Haddon,  v.  410. 
Relation  between  Ages  of  Parents  and 
the  Production  of—  Hofaeker,  Sadler, 
iv.  159:   Bertillon,  Kiaeh.  iv.  160. 

Sexes,  Procreation  of  the—  Funs,  iv.  161. 

8xin,  Persistent  GSdema  of— Laasar,  ii.  366, 
Diseases,  Therapy  of— Galchovsky.  Col- 
rat,  Besnier.  Hertsog.  Fox.  ii.  392 :  Vos- 
resensky.  Behrend,  Lustgarten,  ii.  393 ; 
Unna,  ii.  394 ;  Knoche.  Guttman,  Brooke, 
H.  395:  KloU.  Rosenthal,  ii.  397:  Unna, 
Stel wagon.  Plftard.ii.398:  Cottle,  Unna, 
Ii.  399:  Teale.  ii.  401 ;  Knaggs.  ii.  402; 
Muasv,  Lnssar.  Leloir,  Bockhart,  ii.  403; 
VoltoUni.  Neely,  Prince,  MeCasey,  Pajor, 
ii.  404. 

Small  Intestine.  Absorption  and  Secre- 
tion in— Rohmann.  Thiry-Vella,  v.  329. 

Snapping  Finger— Eulenberg,  Mesinger,  i. 
176. 

Snow-blindness— Graddy,  iii.  90. 

Sodio-Carmine  Stain— Cuecatl,  v.  371. 

Sodium  Chloride— Rabow.  Laasar,  iv.  503. 
Beneoate—  Ruatt.  iv.  503. 

Soil,  Effects  on  Health  and  Life  of— 
MacDonald,  Day,  v.  225. 

Sparteine— Leo,  See,  Prior,  Oluslnski, 
Stossel,  iv.  503;  I^anggaard,  Clarke,  iv. 
504. 

Spasmodic  8neezing—  6. 8olis  Cohen,  Botane* 
iii.  272. 

Special  Sense,  Effects  of  Stimulation  oir 
any  Organ  of— Urbantsohitsah,  v.  366. 

Spermatogenesis— Benda,  v.  407 ;  Geddes  and 
Thomson,  v.  408. 

8PBRMATOZOA,  Detection  of— Ungar,  v.  375. 

Spigelia  or  Pink  Root,  Physiological  Ac- 
tion—Hare,  Iv.  543. 

Spina  Bifida— Sntton.  v.  410 :  DoHinger,  Car- 
hart,  iv.  392:  Bland  Sntton,  lr.  393; 
Morton  (Glasgow),  iv.  393. 
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Static  brew«  (nmtinvrd). 

eom]iarod  with  galvanism..... .v.  09 

effects  on  baldness v.  91 

in  chronic    inflammatory  and 

spasmodic  diseases v.  92 

in  contractured  muscles. -v.  90 

in  diversified  neuroses r.  92 

In  hysterical  states  and  allied 

conditions v.  92 

in  impaired  sensation -v.  91 

in  medicine - v.  69 

In  rain - v.  91) 

indications  and  uses  of. v.  89 

mechanical  devices  for v.  64 

methods  of  appl  icaiion  of. v.  78 

quantity  of - v.  69 

to    excite    muscular    contrac- 
tions..  v.  90 

induced  current,  and  the  faradie 

current,  difference  between v.  88 

induced  current,  method  of  ap- 

8 lying  the v.  85 

uction,  principles  of. v.  66 

insulation,  method  of  application 

of. v.  83 

machine,  care  of - v.  75 

the  charging  of -v.  76 

Holts v.  67 

internal  resistance  of —v.  69 

Queen's v.  65 

quantity  as  well  as  length  of 

spark  essential  in- v.  71 

Ranney'l- v.  66 

Tocpler's- v.  74 

machines,  improvements  in  ....v.  70 

outfit,  a. v.  74 

shock,  or  the  Leydcn-jar  spark, 

application  of- v.  82 

Stenocarpino iff.  172 

local  antosthesfa  from ii.  62S 

Steno's duct. occlusion iii.  435 

Sterility iv.  157 

and  dysmenorrhea,  from  fioxuraa 

or  stenosis,  treatment  of. iv.  9 

pregnancy  and  disorders  of  preg- 
nancy  iv.  157 

Sternum,  resection  of ii.  283 

6tomach  and  intestines,  shot  and  stab 

wounds  of. .. ii.  90 

operations  upon ii.  HI 

statistics  of  frequency ii.  90 

treatment  of. ii.  90 

dilatation  of. - i.  296 

diseases  of. i.  296 

movements,  cranial  centre  for  ..v.  337 
origin     of      hydrochloric     acid 

formed  in  the- v.  325 

position  of. v.  289 

Stomatitis.aphthous  and  ulcerative,  i.  290 

Strabismometer  of  Dcnti iii.  182 

Strabismus,  convergent iii.  22 

convergent,  etiology  of. iii.  22 

following  deficient  nutrition.. .iii.  1115 

hook.  Browne's. iii.  177 

hysterical iii.  150 

treatment  of -iii.  25 

Streptococci  of  acute  pneumonia v.  493 

of  Emerich -v.  493 

of  Nicolair .v.  493 

in  septicaemia. -v.  493 

of  yellow  fever v.  493 

Striated  muscular  fibre,  structure  of 

human v.  392 

Striotnro  of  rectum  - ii.  180 

of  urethra. ii.  213 

resection  of  urethra  for.- ii.  218 

electrical  trentment  of. v.  61 

oathetorism  for ii.  220 

electrolysis  for. ii.  219 

urinary  disinfection  in ii.  220 

Strophanthns  hispidus,  physiological 

action - iv.  544 

Strychnine,  Hoist  and  Beckurt's  test 

for v.  125 

Styes,  treatment  of- iii.  IS 

8typtics - iii.  553 

Suffocation,  signs  of  homicide  by  ...v.  137 

Snnstroke.  analogies  with  tetanus—  i.  160 

Siiporfocundation - - Iv.  I'M 

Superfcrtation  - _ ....iv.  163 

Suprarenal  capsules,  diseases  of..-...i.  474 

Suprapubic  cystotomy ii.  233 

Surgery  of  the  mouth iii.  439 

plastic ii.  295  I 

use  of  photoxylin  in  plastic. ii.  296  ' 


THERAPEUSIS. 


Splenic  Tumor. 

Kenorein  and  ergotin  inject., 
1.  282. 


Steno's  Duct,  Occlusion  or. 
Excision  of  orifice,  etc.,  iii. 
435. 


Sterility. 

Removal  of  cans*,  iv.  159. 
and   Dysmenorrhea,    rROM 
Flexures  or  Stenosis. 
Divnlsion  under  anaesthetic, 
iv.  9 ;  dilation  by  tents,  elec- 
trolysis, iv.  10. 


Stomach,  Cancer  op. 
Omdurnngo.  iv.  456. 
Dilatation  op. 
Sulol.  washing  out  stone,  i. 
299 :  C'MrlMbatl  tatter,  Htryrh- 
«w*,  ntlaltnr  brttn,  digitatin. 
iytnuruauhu  gr.  \  t.d.,  tnLct. 
Of  nirb.  of  ftm.  gr.  iv.,/>rri 
ass.  rit.  gr.  iy.  tr.  ntix  at/m. 
gtt.    vi^j,  tr.  gmt.,   3j.   eJLr. 
Mump.  3j,  aq.  cutnph.  ad.  Jj, 

Foreign  Bodies  in. 
Oast n>U>iny,  ii.  82. 

and  Intestines,    Shot    and 

Stab  Wounds  or  toe. 

Median    abd.    section     and 

suture,   except    profound 

shock  is  present,  ii.  90. 

Stomatitis. 

Sulinnphthol  gargle,  iv.  499. 
Aphthous  and  Ulcerative. 
Argent,  nit.  to  ulcers,  iodo- 
form in  hirrl,  mtfia  milic. 
mouth  wash,  mvutfJi  inf.  ns 
mouth  wssh,  i.  291 ;  uumwh 
with  jxUux*.  rhlor.  as  wash, 
remove  loosened  teeth  and 
antisepticise.  bromide  so/.,  i. 
292. 


Strabismus. 

Tenotomy,  correct  refract., 
atropine,  orthoptic  exorcises, 
iii.  25.  26:  Snoll's  op.,  Tay- 
lor's op.,  Prince's  op.,  iii.  27 : 
Richard  Williams'  op.,  iii. 
28. 


Stricture    or    Rectum    and 
Urethra. 
Electrolysis    (gal van.  cur.), 
v.  61. 


Styes. 

Sol.  acid  borae.  (1-32)  loo., 
iii.  18. 


Styptics. 

Ferrir  alum,  antipyrin*  loo., 
actual  cautery,  mm  «xt//r. 
cotton  tampons  soaked  in 
hydrogen  peroxide,  iii.  533. 


Surgical  Dressings. 

Disinfec.  of  hands,  oil  and 
frr/raj-  powder.  mere. hv-Mttr., 
1-1000  sol..  }H>ta*H.  lump,  rrir- 
bttl.  arid  sol..  5  f,  thorough 
washing  and  1-2000  our.  sub. 
sol..  Hi.  552. 


Surgery.  Plastic. 

5  ti  sol.  phtMoxylin,  ii.  296; 

Synovitis. 

Static  insulation  and  sparks, 
v.  92. 


AUTHORS  ClUOTkU. 


Spinal  Ganglia,  Physiology  op— Waller, 

Vejas,  Gudden,  Joseph.  Claude  Bernard. 

y.  343 :  Vejas.  Joseph,  Waller,  Bernard, 

y.  344 ;  Joseph.  Pregaldino.  v.  345. 

Spiral  Growths.  Tendency  op  Tissues  to— 

Fischor.  v.  361. 
Spleen,  Abscess  op— Choudhoory,  i.  420. 
Attenuation  or  the  Tubercular  Virus— 
Gosselin,  Raymond.  Arthaud,  Thorkild, 
Rovsing.  Florond,  Riva.  i.  425. 
Diseases  or— Guiteras.  i.  404. 
Hydatid  Cysts  or— Thomas,  ii.  122. 
Hypertrophy  or— M.  Putain,  R.  G.  Shore, 

i.  421. 
Movable— A.  Ltikin. !.  420. 
Wounds  op— Hyer.  ii.  122. 
Splenectomy  —  Ashhurst.    Morris,    Ileyden- 
reich.  ii.  122:  W.  II.  Myers,  McCsnn, 
Trendelenburg.  Gross,  ii.  123. 
Statistics  or-  (iross.  ii.  124. 
Sputa.  Pathogenic  Organisms  in  — Bioodi. 

v.  511. 
Stammering— Coen,  i.  39. 
Static  Induced  Current,  the— W.  J.  Morton, 
Matteucci,  v.  86. 
Electricity  in  Neuroses—  Eulenburg,  v. 
92 ;  Ranney,  v.  93. 
Stemocarpine— Jackson,  iii.  172. 
Sterility— O.  Hewit.  J.  Oliver,  iv.  157;  T.J. 
Beattie,  More-Madden,  J.  Davies.  J.  II. 
Jones.  A.  Calkins,  iv.  158;   Sebankow, 
Kisch.  Sims.  iv.  159. 
and  Dysmenorrhea  rnon  Flexures  or 
Stenosis. 

Treatment  op—  Goodcll.Wathen.  Hand- 
field  Jones.  Reid,  iv.  9;  Enge!mann. 
Munde.  iv.  10. 
Stomach  and  Intestines,  Operations  on— 
N.  8enn.  ii.  81. 
Shot  and  Stab  Wounds  or  toe.  Statistics 
and  Treatment— T.  S.  K.  Morton,  ii. 
91 ;  Wm.  MacCormao,  Carson,  Packard, 
W.  W.  Keen,  Fox.  ii.  92:  Moars.  ii.  93. 
Statistics  or  Frequency— Otis.  ii.  90. 
Dilatation    or- Bouchard.   Allbut,   Fen- 
wick,  i.  296;  Trastour.  Mac  hoc,  i.  297; 
Francon,  Pacanowsky,  I.  298. 
Movements,     Cranial     Centre     roR— 

Illssko.  v.  337. 
Origin  or  Hvdrociiloric  Acid  formed - 
INTHE— Ueidonhain.  Maly,  Strieker  snd 
H'ubner.    Znnts,    v.  325;    V.  Noorden, 
ZunU.  Waller.  G ruber,  v.  326;   Maly, 
G ruber,  Heidenhain,   Noorden.  v.   327; 
Cahn.  v.  328 ;  Bidder  and  Schmidt,  v.  329. 
Position  op— Leur.  v.  289. 
Treatment  op  Dilatation  of— Ewald   i. 
299:   Lewy,  i.  300;    Bradbury,  i.  301; 
Matthieu.  i.  302. 
Stomatitis,    Aphthous    and   Ulcerative— 
Audry,  i.  290:  Ricketts,  Se\estre.  Bou- 
chard, Foumier.  Corson,  i.  291 :  Whar- 
ton. Descroiteilles.  SternLerg,  i.  292. 
Strabismus.  Convergent. 

Etiology  or— Burnett,  Dondora, 
Bchwoigger.iii.  22:  Stilling.  Gardiner, 
Mules.  Cnignet.  Frost.  Eerrv,  iii.  23; 
Snell.  Nettleship,  iii.  24;  P.  Smith, 
Berry,  Wadsworth.  iii.  2V 

rOLLOWING  DEriCTENT         NUTRITION  — 

Taylor.  Iii.  Utt. 
Hysterical— Borel,  iii.  150. 

Treatment  or— Carter,  SneTl,  Cuienet, 
til.  25;  Spalding.  Arlt.  Dovne  Unices. 
Landolt,  iii.  26:  Snoli,  Tavlor.  I  Vim  a 
iii.  27;  R.  Williams.  Ea!c*.  Knsin, 
Lippincotu  iii.  28:  Harlan,  iii.  29. 

STREPTOCOCCI   OF  ACUTE  PNEUMONIA— Weich- 

selbaum.  v.  493. 
IN  Septicaemia.  Charrin.  v.  493. 
OP  Yellow  Fever.  Babes,  v.  493. 
Striated  Muscular  Fibre.  Structure  op 

IlUMAN-Iinbinski.  v.  392. 
Stricture  or  the  Rectum— Whitmore,  White- 
head. Cmi|er.  Ke'sey. 
op  Rectum   and  Urethra.  Electric  a  t 
Treatment  of— Blackwell,  Whitmore, 
Newman,  v.  61. 
Strophanthus    Hispidus— Fraser,    Quialan. 
Bndd.  Aulde.  Philippi.    Pins.    iv.  504; 
Drascho.  Werner  and  Loew,  Hutchinsen, 
Audhoul.  Mavs.  iv.  51X5. 
Physiological  Actiox— Bahadhnrji,  Lan. 
gserd,  Fraser.  iv.  545. 
Strvchnm— Dobronravoff.  iv.  505. 
Styes,  Treatment  or— Abadie,  ill.  18. 
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•*rgical  diagnosis - ii. 

audition - -~ - »•• 

digestive  apparatus ii. 

genitourinary  system ii. 

Individ,  history,  etc Ji. 

mental  and  moral  atatus ..ii. 

antecedent  history ii. 

nervous  system u. 

occupation  and  sex U. 

olfaction —}{♦. 

examination  internal  organs  ...ii. 
sense  of  touch... ~ ii. 

testimony  of  teases ii. 

Uurjical  diseases. «• 

of  the  genito-urinary  apparatus 
in  the  male. 

dressings ~ »»• 

tuberculosis »• 

8  iture.  tendon •«■ 

Sutures,  ligatures  and in. 

Byggignooism - v- 

Symphyseotomy  —  indications    and 

statistics  of. -"• 

Synchysi*  scintillans -Hi. 

8vnovitis,  purulent  and  fungous.... ii. 
Syphilis,  cerebral ~..i. 

doafueaa  from  secondary hi. 

diagnosis..— ii. 

excision  of  initial  lesion ii. 

hereditary  and  congenital ii. 

in  infancy  and  childhood- iv. 

induration  of  initial  lesion ii. 

initial  lesion -. ii. 

Ute  hereditary- ii. 

micro-organisms  as  cause.- ii. 

of  the  rectum  and  anus ii.  197- 

prophylaxis ii. 

pseudo-paralysis  of  newborn...! v. 

diagnosis, proguoeis  and  symp ,  i  v. 

pathology... iy. 

secondary... «■ 

contagion  of- «« 

rheumatism  dnring ii. 

tertiary -...- »«■ 

diagnosis  and  prognosis -ii. 

frequency  and  chronology Ji. 

Einmata  of  lip. ii. 
ions  of  rectum  and  anal  fis- 
tula  H. 

lesions  of  tkin i). 

precocious  gummata ii- 

sarcocele J>« 

tertiary  adenopathies ...if. 

ulcer  of  leg- jf. 

treatment »• 

enocph.  lesions  of. i.  21, 

vaccinal - H. 

Syrlngo-myelia. i- 

Tabes,  double  ptosis  and  double  oph- 
thalmoplegia externa  in lii.     140 

favorable  cases  of. lii.    141 

hyperacid  vomiting  in I.    332 

hypersecretion  of  lachrymal 

gland  in ill.    Ml 

paralysis  of  convergence  in iii.    141 

unilateral  mydriasis  without 
cycloplegia.  and  bilateral  myd- 
riasis with  slight  cycloplegia 
in iii.    Ml 

Tabetic    paralysis    of    sixth    pair, 

lesions  of  in iv.     140 

of  third  pair  as  distinguished 
from  other  causes iii.    140 

Tabic  arthropathy ii.    283 

Tanacette  and  true  rabies,  preven- 
tive action  of  chloral  hydrate 
against v. 


484 


Tan-ona    vencnifera,    physiological 

action  of- iv.    545 

Tangier,    advantages    as    a    health 

resort v.      33 

Tannic  and  gallic  acids,  uses  of  in 

external  ocular  disease- iii.    176 

Tansy,  biological   effects   of  essence 

of. v.    484 


Tapeworms— cestoda. i.    378 

Technology,  microscopic. v.    367 


THERAPEUSIS. 

Sr  phi  lis. 

Hgdrarg.  ealicglat.,  iv.  467 ; 
hylrary.  carbolute,  arid, 
fiao.,  chlor.  mit.f  hypod.,  iv. 
467 ;  iodolf  iv.  476 ;  manaea, 
txl.fi.  gtt.  8-20,  td.,  iv.  481. 


Initial  Lesion. 
Excision  of.  II.  455;  early 
cauterisation,  mercury  after 
symptoms,  green  iudute  in 
vesicular,  inunctions  in  tu- 
bercular, green  iodide  in 
drinkers ;  inunctions  an  ab- 
ortive method,  ii.  462;  anti- 
trptic*  in  initial  lesion, 
in  tea.  ulcers,  from  mercury, 
oil  turp.  in  iritis,  injections 
of  calomel,  gel.  oxide,  iodide 
and  eodium,  calomel  subcu- 
taaeously,  mercurg  hypoder., 
inunction,  oleum  ctnereum, 
oxidulatetl  tannate,  carbolate 
of  mercurg,  ii.  403. 


Cerebral. 

Mfrrurg,  indications,  etc, 
I.  66 ;  iodide  potass.,  100-500 
gr.  per  day,  L  67. 


Stfhtlitic  Interstitial  Kera- 
titis. 
By.  bichlor.,  hypod.,  iii.  122. 


Iritis  cum  Keratitis. 

01.  terebinth  3ss  L  d.,  iU.  122. 


Rhinitis. 
Use  of  tobaeco  to  be  forbid- 
den during  treatment  of,  iii. 
239. 

Tabes. 

Anti/ebrine.  iv.  434;  onri- 
pgrine,  0  J  gm.,  iv.  443. 

Tape-worms. 

CrMotla,  male  fern,  i.  382; 
male  fern,  ether  ext.,  fol.  by  a 
laxative  diet  txAjoJap  pow- 
der, followed  by  ml  male  fern 
and  oil  turp.,  entire  emulsion 
and  cant,  oil  "  Bao-birang." 
i.  383 ;  H*  ext.  filicio  marie 
orth.,  ext.,  pumice  granali. 
E2  10  gras. ;  pulp.,  jalapw,  3 
gms.  Tfl.  Make  70  pills 
with  krntine  coating;  dose, 
15  to  20  pills  on  day  of  fasting, 
preceded  by  cathartic  1.  384 ; 
pelletierine  *ulph.  with  tan- 
nic arid  followed  by  cathar- 
tic, i.  3H4 ;  thymol,  naphtha- 
line, chloroform,  pumpkin 
•«v&t,  decoct,  of  mignonette 
/lower*,  i.  385. 

Teeth. 

Antiseptic  tooth  washes,  lii. 
484 ;  dental  therapeutics, 
germicides  and  antiseptics, 
tooth  washes,  formulas,  iii. 
484  ;  Iotlol.  as  topical  apnlic, 
aeeptol,  eucnlyptol,  trtehJor- 
phenol,  ealolj  iii.  485;  acid 
eublim.  eoluttone,  iodof.  and 
arecniau*  acid  in  devitalisa- 
tkm,  iii.  486;  galrano-caut. 
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Styptics  —  Christie,  Henocque,  Lee,  Nuse- 
baum,  iii.  503. 

SorrocATioN.  Signs  or  Homicide  by  —  Fan- 
velle,  v.  1J7. 

Sulphur— Hugo-Schuls,  iv.  505. 

Superfecundation— Nowlin,  Kondall,  lv.  164. 

Scperf<etation— Godfrey,  iv.  163. 

Scbgery,  Plastic— Ced,  fierger,  Keet'ey, 
Bayer,  Vincent  and  Dubouiquet-Labor- 
derie.  ii.  205;  Israel,  ii.  2*>;  8enn, 
Cserny,  Wagner,  ii.  297. 

8CROICAL  Diagnosis— Agnew,  it.  530. 

Diseases— Johnston,  ii.  468;  Beretta, 
CirawiU,  ii.  470. 

Symphyseotomy.  Indications  and  Statistics 
— M orrisani,  iv.  221). 

Stnchysis  Scintillans— Konlgstein,  iii.  95. 

8YNOViTisr  Purulent— Denet,  ii.  292. 

Syphilis—  Ideleon,  Peterson.  Szndek,  Tehis, 
briakoif,  ii.  454 ;  Tomascheosky,  Seveki- 
Holmes,  Haslund,  Mencault,  Ilerard, 
Shield.  Mitchell,  Cassidy,  Drysdale, 
Bloxam,  Nivet,  Leloir,  Fournier,  Cradle, 
Kant,  ii.  455 ;  Bock  hut,  Horowitz,  Four- 
nier, ii.  456;  Fournier,  ii.  457. 

Cerebral— Braus,  L  66 ;  Buttersack,  Erb, 
i.67. 

Hereditary  and  Congenital—  Habel- 
gchwerdt,  Hutchinson,  ii.  465;  Chotzen, 
Reft*,  Augier,  ii.  4&3 ;  Cortella,  Fournier, 
ii.  467. 

Prophylaxis  op— Fournier,  Finger,  ii.  464 ; 
Morrow,  ii.  465. 

Secondary— Arthur,  ii.  458. 

Tertiary— Fournier,  ii.  4"W;  Ravogll. 
Kioto,  Moriac,  Trelat.  ii.  450;  Morel  and 
Lavs  1  lee.  Lannois  and  Lemoine,  Taylor, 
il.460:  Fortunot,  Rollet,  Didier,  Moriac 
Fournier,  ii.  4dl. 

Treatment  or— Finger.  MHn*»r.  Neumann. 
Mannis,  ii.  462:  Oerster.  Cwspary,  Car- 
miohael.  II»cg.  Ilartung.  Baiter.  Mor- 
row. Watnwzewnki,  Ssadek.  K-eoke. 
Salsotto.  Tncinski,  Lang,  Schndeck, 
Gamberini,  ii.  463;  Saduc,  8tuchow, 
Wade,  ii.  464. 

Syphilitic  Pharyngitis— Malensten.  Has- 
lund. Ilobbs,  Hi.  283:  Schumacher,  Som- 
merbrodt,  iii.  284. 

Pseudo  Para  lysis -Lafltte.  i.  67. 

Rhinitis— Moure,  Newman,  iii.  259. 

Stringo-myelia— Wichmann,  i.  80;  Rena, 
Baumler,  I.  81. 

Tabes,  Double  Ptosis  and  Double  Ophthal- 
moplegia  Externa— Suckling,  iii.  140. 

Favorable  Cases  of— Benedick,  Charcot, 
iii.  141. 

Hypersecretion  op  Lachrymal  Gland 
IN-Fere.  iii.  141. 

Paralysis  or  Convergence  in— DeWatta- 
ville.  iii.  141. 

Unilateral  Mydriasis  without  Cyclo- 
plegia. and  Bilateral  Mydriasis 
with  Slight  Cycloplegia  in— Nettle- 
ship,  iii.  141. 

Tabetic  Paralysis  or  8ixth  Pair,  Lesions 
or-Dejerine,  HI.  140. 
op  Third  Pair  as  Distinguished   prom 
other  Causes— Fournier.  iii.  110. 

Tangena  Venenipera,  Physiological  Ac- 
tion— Quinquaud,  iv.  545. 

Tannic  and  Gallic  Acids.  Uses  op.  in  Ex- 
ternal Ocular  Diseases— Wicherkie- 
wics,  iii.  176. 

Tannin— Dubone,  Arthaud,  iv.  508. 

Tansy.  Biological  Effects  or  Essence  or— 
Peyrand,  v.  484. 

Tapeworm.  Cestoda— Zschokke,  1. 378 :  Pa- 
rana, Van  Beneden.  Brann,  i.  379 ;  Roux, 
Foot.  Grassi.  i.  SW ;  Grassi.  Comnini.  I. 
382:  Parona.  Krahbe.  I.  383;  Whiteford 
and  Boets.Wannohroncq  and  BettJoheim, 
II Arris.  Nnma  Campi.  i.  384;  Koriander, 
Thompson,  Veasie,  Vakulovsky,  i.  385. 
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Teeth,  abscess  cavities. .Hi. 

antisepsis  of iii. 

dental  therapeutics .......111. 

first  molar,  Amotions  of™. iii. 

devitalieation  of  palp iii. 

foreign  bodies  in —111. 

prophylactic  treatment- -..Iii. 

sixth  year  molar. .ill. 

Temperature,  normal  and  abnormal, 
in  inanoy  and  childhood....!  v. 

Tenderness,  normal,  of  fourth  and 
fifth  dorsal  vertebras..... L 


Tendon  suture. 

transplantation.... 


fl. 

iL 


Tendon-oells  and  oells  of  loose  sub- 
ontaneoas  tissue,   preparation 

of...;.. - t. 

reflex  or  knee-jerk,  normal,  vari- 
ations of. . - v. 

Terrain-care,  diseases  amenable  to.. v. 
Testicle ii. 

descent  of. »v. 

non-descent  of. ............v. 

tumors  oil. .........ii. 

Testis,  mammalian,  preparation  of.v. 
tubercle  of. _.. .  jL 


Tetanus.. 


...i. 


ooutsgiousnees  of. ii. 

etiology  of. I.    158 

and  sunstroke,  analogies — .....i.    160 

rtstistirs. .. ii. 

traumatic. „i. 


treatment _i.  160;  ii. 

Theobromin,  effects  on  muscles. iv. 

Therapeutics,  experimental iv. 

general iv. 

Thermal  waters,  bacterial  organisms 
in v. 

Thermo-eautery,  uses  of  ii 
of  eye- 


480 
403 
530 
517 
417 


Thiophln-green „ 

Thomasrille  (Ga.),  climate  of.., 

Thoracic  aorta,  dii 
of 


and  injuries 
„.....ii. 


175 
373 

27 

240 


Thoracie  cavity,  arm  in. v.    442 


...iii. 

i. 

i. 

, I. 

i. 


447 
413 

387 

301 

417 

47 
47 


Thoracopagus. 

parasiticus- 

Thorax,  one-sided  contrac... 

Thread-worms,  nematode.... 

Thrombosis. — .... 

cerebral. _ 

semeiology. 

Thumbs,  absence  of -v.    441 

Thyroid,  bodies,  effect  of  partial  and 

complete  extirpation  of. .v.    356 

335 

356 

Tibia,  avulsion  of  tuberosity  of...._ii.    267 


rof ii. 

gland,  disease  of. ii. 

physiology  of. v. 


Tinea.. 


..«. 


tarsi,  treatment  of. iii. 

Tinnitus  aurium..... ..Hi. 

treatment......... iii. 

preparation 


permanent 


Tissues, 
of.. 

Tobacco  habiL. lit 

treatment    of    ohronio    nicotin- 
ism  iii. 

Toe-nails,  ingrowing iii. 

Tongue,  amputation  of. iii. 

black .i. 

diseases  of. i. 

hypertrophied  glands,  base  of.  iii. 

surgery  of iii.  430,  440 

tissues  of. J.    293 

tuberculosis  of. iii.    440 

tumors  of. iii.    440 

hemiatrophy  of- i.    100 

tuberculosis  of. J.    288 
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pulps,  iii.  514; 
bridge1 

Meloi 


anttpyrxne 


Teeth  (continued). 

and  mechanical  processes  of 
devitalization,  iii.  449;  iudof. 
and  areenic  in  devitalise,  of 
pulp,  iii.  490;  naphthol,  hyd. 
napMAol,  iii.  491 ;  Leflmans 
meth.  of  antisep.,  iii.  492; 
Galippe's  antisep.  presorip., 
prophylae.  treaty  Miller's 
tooth  soap,  Miller's  gargle, 
iii.  493;  bicarb,  tod.  gargle, 
iii.  494;  porcelain  as  a  sub- 
stitute for  gold  in  repairing 
carious  and  Broken  teeth,  iii. 
509;  porcelain  tips  for  brok. 
front  teeth  having  living 
I;  crown  and 
„.  work,  iii.  516;  snchor- 
oap  and  groove,  iii.  517 ; 
lelotte'e  new  crown,  iii.  510 ; 
mounting  new  Richmond 
crown,  iii.  521. 

Testis,  Tubercle  or. 

Castration  too  often  per- 
formed, ii.  214;  priapism, 
persist,  potass,  iodide,  ii.  245. 

Tetanus. 

Quinine  valerianat..  iv.  453 ; 
abstraction  of  heat  and  anti- 
pyretics, i.  160;  vti'iearpine, 
I. 160, 161 ;  hypnotism,  i.  161 ; 
mixed  eolu.  morphine  and 
cocaine  (ea.  5  *),  Ssyringe- 
fals,  i.  161. 

Thermic  Fever. 
Treatment    of 
hypoderm.,  i.  2E 

Thorax,  One-sided  Contrac. 
Resorption  by  active  expira- 
tion, iii.  387. 

THREADWORMS— NeMATODA. 

Santonin*  and  rulom,  i.  392 ; 

«snton*»«,  fol.  by  cathartics, 

i.  393 ;  thymol.,  ethereal  ext. 

male  /em,  i.  394. 
Tinea  Tarsi. 

Cocaine,  cut  eyelashes,  scrape 

grannl.  ae.  carbol.  glycerine. 

(1-10)  loo.  iodaf.  dressing, 

Tinnitus  Aurium. 

Hydrobromic  acid,  iv.  449. 

Tongue,  Black. 

Acid  aaticyl,  10  4  sol.,  cor. 
eubL,  10  *  sol.,  i.  294. 
Excision  or. 
Operative  methods,  iii.  441 ; 
Faueon's    method,   McQ ill's 
method,  iii.  442;    Ricbelot's 
operation,  Bernay's  methods, 
iii.  413;  antecedent  ligature 
of  carotid,  iii.  444. 
Fissures  or.  Chronic. 
Acid  sol.   locally      Q,  acid 
taHcyl..  1  part  alcohol,  water 
U  10  parts  t.d..i.  293. 

OrBRATIONS  ON. 

To  restrain  haemorrhage,  iii. 
441 ;  ansesthetiiation  by  co- 
caine injections,  5  Jf  IiL  441. 
Tuberculosis  or. 
Extirpation  or  excision,  lad. 
acid,  galvano-caut.  to  ulcers, 
i.  293. 

Tonsiutis. 

Sod.  mlie..  gr.  15-20  ev.  3  h. 
or  in  powder  insuf..  or  in 
warm  sol. ;  cocaine  10  *  sol. 
loo.  ev.  15  min.,  iii.  289; 
boric  acid  in  4  £  sol.,  fol.  by 
iodo/.  collodion,  galvano- 
punot.,  eod.  benxoat.,  resor- 
cin,  belladonna,  iii.  290; 
ealol,  iv.  502. 

Toothache. 

Cocaine  and  tnorph.  eol.  on 
cotton,  iv.  454. 

Trachea,  Stenosis  or. 

Schroetter's  method  of  dila- 
tion by  tin  bougies,  catheter- 
sation,  divulston,  and  dilatat. 
iodides  and  tonics,  iiL  323. 

Tracheotomy. 

Anaesthesia  in,  iii.  328. 
roR  CROor. 
Whitehead's  method,  iU.  329 ; 
Braddon's   directions,  rapid 
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Teeth— Sudduth,  iii.  483;  Leffman,  Harlan, 
iii.  484;  Laplace,  Truman,  iii.  486; 
Truman,  Kirk,  Milliken,  Huriburt,  iii. 
490;  Leffmann,  Le  Gendre,  Galippe, 
UL  492;  Miller,  iii.  493. 
Abscess  Cavities— Busch,  iii.  481. 

Tenderness  or  Fourth  and  Firm  Dorsal 
Vertebrae— Harkin,  i.  100. 

Tendon-Cells  and  Cells  or  Loose  Subcu- 
taneous  Tissue,  Preparation  or — 
DogieL,  v.  386. 
RsrLsz  or  Kneb-Jbre,  Normal  Varia- 
tions or— Lombard,  v.  352. 

Terrain-cure,  Diseases  Amenable  to— 
Setlesen,  v.  22. 

Terebenb— Camman,  Owen,  iv.  508. 

Terfine—  Terpinehydratr— Morra,  Babow, 
Lasarus,  Hausmann,  iv.  5U7. 

Terpinol— Morra,  iv.  507. 

Testicle— Ivanoff,  Terrillon,  H.  241. 

Tumors  or— Arthaud,  Condamini.  Ii.  241 
Tubercle  or— Finckh,  ii.  244 ;  Carle  and 
Battone.  ii.  490;  Frankl-Hochwart.  ii. 
492;  Boutier,  McMeohsn,  McChord,  ii. 
493;  Mayer,  Deltln,  Meidon,  ii.  494; 
Murison,  Cotterill.  ii.  495. 
Traumatic— Flugge,  Larger,  Yerneuil,  ii. 
485;  Yerneuil,  Kicolaier,  Boutier, 
Brieger,  Whittaker,  ii.  487;  Shakes- 
peare, ii.  489. 

Testicles,  Descent  or— Bland  Button.  Look- 
wood,  v.  422. 
Non-Descent  or— Bland  Sutton,  v.  423. 

Testis,  Mammalian,  Preparation  or  — C. 
Bends,  Biondi.  Flemming,  v.  386. 

Tetanus— Boeenbach,  Carl  and  Battone,  Yer- 
neuil, Bonome,  i.  158;  Shakespeare. 
Page,  Peiper,  i.  159:  Hiller,  Erb  and 
Hoffmann,  i.  160;  Marestang,  Lores, 
Brunauer,  i.  161. 

Thallin— Minot,  iv.  507;  Nothnagel,  Ehrlich, 
Kohts,  von  Jaksch,  Ewald,  Guttmann, 
8.  Welt,  Demuth,  Oppler,  Maaagliaa, 
Stegen.  iv.  508;  Hagens,  Kreiss  and 
Gon,  Ehrlich,  Osier,  iv.  509. 

Thermal  Waters,  Bacterial  Organisms 
in— Certes  and  Garringou,  Ollivier,  v  37. 

Thermic  Fever— EUsbury,  Lewis,  L  286. 

Thbrmo-Cautert,  Uses  or  in  Diseases  or 
Eye  — Franke,  Mourrueau,  Maufrais, 
Galesowski,  iii.  175. 

Thiophin-Green— Kraus,  v.  373. 

Thoracic  Cavity,  Arm  in— Becker,  v.  442. 

Thoracopagus  —  Wands,     Yan    Hcnkelom, 
Herrgott,  Skibbe,  v.  447;  King.  v.  448. 
Parasiticus— M.  Z.  Ahmed,  v.  448. 

Thorax,  One-sided  Contrac— Lewinski, 
Iii.  387. 

Thrombosis— Eberth,  Sehimmelbusch,  Hansw, 
Weigert,  i.  417;  Mosso,  Osier,  Ribbert, 

Cerebral— Hanford,  Chafrely,  i.  47. 

Thread- worms.  Nematoda  —  Grassi,  La- 
boulbene.  Lute.  i.  391 ;  DoG range,  Kartu- 
lis,  Gulichnelli.  Schlemmer,  i.  392 ;  Bake, 
Coppola,  Martin,  Porter,  i.  393;  Calun- 
drueeio,  Meyers,  Mackeatie,  Grassi,  i. 
394. 

Thumbs,  Absence  or— Adam,  v.  441. 

Thymol— Martini,  Henry,  Meunier.  iv.  509. 

Thyroid  Bodies,  Errscrs  or  Partial  and 

Complete    Extirpation     or— Ewald, 

Schiff,  v.  356;  Schiff,  Ewald,  Bogowitsch, 

v.357. 

Cancer   or— Aigre,   Augier,    Bansonhoff, 

Frankel,  iii.  343. 
Gland— Fuhr,  Frankel,  Yirchow,  Horsier, 
iii.  335;    Ewald,    Pulido,  Rubio,  Wal- 


lu.    tw ,      »n»ra,      a  uuuu,     nuwiu,     »» at- 

deyer,  Bogowics,  de  8oyre.  Giles,  iii.  336: 

Williams,  Lorena,  Sloan.  Barlow,  Mao- 

keusJe,  Berry,  CaldwellTDittrieh,  iii.  337. 
TiNBA-Yenyski,  U.  391. 

Tarsi— Teale,  iii.  17. 
Tinnitus  Aurium  —  Claiborne,    Kiesselbaeh, 

Turubull,  iiL  205;  Hartmann.  iii.  206. 

Treatment  of— Brenner,  Erb,  Hartmann, 

iii.    208;   Urbantsohitsch   and    Itard, 

Luoae  and  Barr,  Erb,  Claiborne,  iii. 

209. 

Tissues,    Permanent    Preparation    or— 

Oviatt.  v.  383. 
Tobacco     Habit  —  Favarger,     Gigliarelli, 

Coomes,  Walitakaja,   fii.  432;    Batten, 

Ziegter,  iii.  4337^ 
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Tonometer  of  Priestly  Smith. .Ul.    183 

Tonquin,  olimetology  of r.       8 

Tonsil,  cancer  of 

5  Of  „..„.. 


Ui.  293 

ToasiUtla - ML  237 

dangers  of  toasllotomy  .. Ui.  280 

exudative. UL  289 

relation  to  scarlatina  and  diph- 
theria  ill.  288 


Tonsilotome.. 


..U.    203 


Toniilg  (hypertrophy),  galvano-eau- 

tery  In t.  69 

Tooth  formation t.  459 

histology  of  human. t.  459 

neck  of,  in  relation  to  fillings.. .v.  462 

Torticollis,  cerebral  centre......* L  12 

Trachea,  earoinoma  of .Hi.  S22 

dlaeaiee  of. Ui.  322 

fracture  of. Ui.  324 

stenosis  of. Hi.  323 

syphilis  of. iil.  322 

traumatic  troche  j:e!e ...Ui.  323 

broaohitis ., iU.  330,  It.  333 

Tracheotomy .Ui.  328 

granuloma,  after Ui.  330 

perforation  of  trachea  by  ca- 
nal*.  Ui.  331 

sequelae  of. Ul.  331 

time  for  operation UL  298 


Trachelorrhaphy 
nancy 


during 


..iv.  15 

slogy  of ill.  32 

treatment  of...... Ui.  S3 

pudendorum..... It.  123 

pathology  and  treatment  of..iT.  123 

Transfusion  of  blood 1.  410 

Transplantation,  skin 1L  295 

Transplantation,  tendon il.  296 

Treatment  of  bladder,  local U.  225 

Tremor,  hereditary „ 1.  179 

Tremors,  prehemiplegie,  etc I.  65 

Trephining,  antiquity  of. ii.  49 

Trichina  and  trichinosis. i.  396 

Trichinae,    calculation    of    number 

of. t.  383 

Trichiasia  and  entropion Iil.  18 

Trochanter,  the  third t.  289 

Trophic  nerve -fibres i.  150 

nerree,  physiology  of. t.  SOS 

Tubal  diaeaees <t.  Ul 

diagnoaia  of. It.  Ill 

etiology  of. It.  106 

frequency    of,    in    post-mortem 

room. it.  110 

prognosis  of. It.  Ul 

Tube-length  of  microscope. t.  367 

Tubal  pregnancy -It.  \\$ 

cause  of  death  in iv.  114 

frequency  of. It.  114 

pathology  of. It.  115 

treatment  of- It.  113 

Tubercle  of  testis. ii.  244 

Tubercular  abscess. U.  320 

cerebral  abscess _ i.  42 

cystitis. ii.  225 

meningitis 1.  49 

Tuberculosis 1.  401 

and  syphilis  of  larynx Ui.  300 

bacilli  In  Tesicula  semlnales  ...It.  344 

of  the  tongue i.  292 

in  Fallopian  tubes It.  3(4 

in  fetus. It.  344 

intestinal  form  of. iv.  544 

of  the  nose Ui.  260 

pathology  of. It.  344 

pleurisy  with  effusion It.  346 

surgical Ji.  318 

86— V 
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Tracheotomy  (continued). 
method  of  St.  Germain.  Ui. 
330 ;  time  of  operation,  iil .298. 

Trachoma  Pudendorum. 

Scarify,  sublimate  90L 
(1-2000)  or  soL  acid  earbol. 
(1-20),  or  so/,  argent,  nit. 
far.  5-10,  ad  Sj  loc,  It. 
124 ;  segregation,  cleanliness, 
scarify  lids,  express  sago- 
grains,  liq.  points.,  eupr. 
«w(pA.,  sol.  tannin,  loc.  bad 
oases,  pirotomy  and  inocul. 
with  opbthal.  neon,  or  gonor., 
or  infos..  Paternoster  bean, 
crush  and  express  follicles, 
exoise  conjunct,  cul-de-sac, 
It.  34;  thermo-cant.,  iastU. 
loc.  sol.  acid  bar.  8,  ae.  sal- 
icyl.  1.  qlgc.  20,  aq.  buU.  200, 
— M.;  Iq.  ae.  earbol.  loc., 
tenol  sup.  recti,  pufo.  ae. 
Ian.  1,  and  bor.  3,  loc.,  galv.- 
eaut  superf.  and  deep,  sol. 
corros.  subl.  (1-000)  and 
(1-7000)  loo.,  UL  36. 

Trephining    in    Encephalic 
Lesions. 
i.  6,  10.  27,  40.  41.  43,  47.  48. 

Trichiasis  and  Ectropion. 
Hoti's  op.,  Benson's  op..  Ui. 
18;  Milllngen's  op..  Smith's 
op.,  Dehenne's  op.,  Jaeobson's 
op.,  Burohardts  op.,  ill.  19 ; 
Denotkin  s  op.,M oKeon's  op.. 
iii.20. 

IN  INFANTS. 

Aniline,  gr.  ljfr^  int.  and  I 
gr.  by  inhal.,  It.  347;  sol 
time  phosph.  concentrated, 
injected,  sulphur  Inhalations, 
tannin  2-4  gms.  daily,  life  in 
open  air  and  nourishing  food, 
milk  between  meals  and  light 
wine  with,  antipyrine  7-9 
grs.  daily,  or  as  many  grains 
as  the  child  has  lWed  years, 
ant ifebrine  3-7  grs. ;  terebme 
4-6  grs.  in  24  hours.  It.  347.  • 

Trichina  and  Trichinosis. 
Mercurials.  L  396;   sodium 
snlpho-carbonate,     i.     397; 
rest  and  sedatives,  L  393. 

Tubal  Pregnancy. 
Laparotomy,  It.  113. 

Tuberculosis. 

Acetfenetidin*.  iv.  418 ;  beef, 
tablets,  medicinal  soap. 
It.  420;  amyl  hydrate.,  it 
424 ;  anttfcb.  0.25  gm.,iv.  42* ; 
antipyrine.  iv.  43.';  amm»m. 
borate  5  gr.  t.d..  It.  449; 
mutisia  ncia\folia  need,  It. 
484;  nitrogen  inhale.,  iv. 
486 ;  oxygen,  rectal  enemata 
of.  It.  490;  raleium  phos- 
phate. 10*  sol..  iv.  493;  por- 
poise oil,  iv.  494 ;  pyridine 
[for  dyspnoea)  gtt,  Uj-v,  iv. 
495 ;  tannin  int.,  terebine  gtt. 
t-xt,  It.  506;  terpinol,  iv. 
507;  iodtMal  liq.  vaseline 
inunot.,  earbol  ae.  and  liq. 
vas.  hypod.,  It.  610. 

Tumors  or  Mouth,  etc. 

Operations  for  removal,  UL 

Typhlitis,  etc. 

Operation,  i.  352;  constipa- 
tion, massage,  electricity,  L 
353 ;  cathartics,  i.  354. 

Typhoid  Fever.  Treatment. 
Nursing  and  dietetic*,  i.  256 ; 
calomel,  baths,  i.  258;  for 
temp,  antipyrine,  anttfe- 
brine,  for  cerebral  symp.  ice 
bags,  morpk.,  hydro-therapy, 
L  260*.  for  cardiac  weakness, 
camphor  In  olive  oil  hypo- 
derm.,  alcohol,  L  260,  261 ; 
for  bed-sores,  water  mattress, 
acid  borac.  soL,  lead  plas- 
ters; for  latest,  symp.  and 
excessive  meteorism,  ice 
bladders,  Prisssnitx's  pack. 


AUTHORS  QUOTED. 


Tonoue.  Blace— Roth,  Booker,  Subset,  L  294. 

Hemiatrophy  of— Pel,  L  100. 

Suroert  or— Brugia  and  Matteueoi,  UL 

•  *  439;  Dunott,  Sohech.  Bocher.  Hitchoook. 

Clark,  Feurer.  Pouoet,  iii.  440;  8mith, 

Bernays,  Lange,  Richelot,  Depres,  Ste- 

eiens,  Barker,  Trelat,  LeBec,  Smyth, 
obbs,  Lockwood.  Frux,  Schmidt,  Deroo> 
baix,  UL  441:  Fauoon,  Mudd,  Vilpel, 
MeGill,  Ui.  442 ;  Richelot,  Lange,  Smyth, 
Le  Bee,  Bernays,  iU.  443 ;  Trelat,  Barker, 
Stephens,  Ui.  444. 
Tuberculosis  or— Delavan,  i.  292 ;  ButUn, 
L293. 


Tonquin,  Clihatologt  or— Bey.  t.  8. 

Tonsil,  Cancer  or— Croly,  iii.  293. 

Chancre  or— Boeck,  Oraarud,  Rabltseh,  Ul. 
293. 

Tonsilitis  —  A.  Friinkel,  Frahlich.  iil.  287 1 
Le  Oendre,  Fox.  Ui.  288;  Raven,  Easby, 
Gieen,  Eyling,  Dutton,  Baker,  Oliver, 
Boeckel,  Long,  Lebrun,  Ui.  289;  Doubour- 
.  quet-Laborderie,  C.  H.  Knight.  Hi.  290; 
Maasei,  Wagner,  Downie,  Sands,  Brid- 
don,  iii.  291;  Hall,  Poshensky,  Mande- 
Tille.  Zuokerkandl,  Ui.  292;  Schulte, 
Fritsohe.  Ui.  293. 

To.vsiLoroxa— Scholte.  FrUsohe,  UL  291 

Tooth  Formation— B.  R.  Andrews,  Halting. 
t.  159. 
Histology  or  Hunan— C.  H.  8toweU,  r. 

419 ;  Sudduth,  v.  289. 
Histology  or  Neck  or,  in  Relation  10 
Fillings— Allen,  v.  462. 

Trachea— Beebe,  Gerhardt,  Frlukel,  UL  322) 
Sonel,  Schroetter,  Lublinski.  Aaoh,  Goug- 
uenheim.  Girard,  iii.  323 ;  Norton,  iii.  321. 

Trachelorrhaphy  during  Pregnancy-*- 
Juillard,  Dolerie.  iv.  3. 

Tracheotoht  —  Pichevin.  Brooa  and  Tlart- 
maan.  Lovett  and  Munroe.  Whitehead, 
iii.  329;  Braddou.  St.  Germain.  EgidL 
Stoerk,  Hi.  3») :  Bougn.  Freeman,  iii.  Ml ; 

Trachoma— Kucharsky,  Schmidt,  iii.  32; 
Kartulis,   Pollock,    Reich,    Sedan,    Ste- 

Shenson.  iii.  S3:  C.    B.  Taylor,  Hots, 
Lramsityk,    Galesowski.     Armaigaao, 

Hi.    34;     Collins.     Cheatham,    Noyee, 

Manolescu,       Wicherkiewlcs.       Panes, 

Quaita,  Staderint,  Luigi.    Debeaedetti, 

Rlhlmann.  Yaoher.  Hi.  35. 
Pudendorum— Tarnovsky,  Iv.  123. 
TRANsrusion  or  Blood— Musso,  Maragliano, 

Silbermann,  Hunter. 
Tremor,  Hereditary— West.  Hodden.  Her- 

ringham.  Hill.  Jackson,  Dana.  1. 179. 
Tremors,  PRE-iiEMirLEGic,  etc.— Stephen,  L 

65. 
Trephiking— Macewen.     Barker,     McBride, 

Westmoreland.  Link,  i.  43. 
Antiquity  or— Ilorsley,  ii.  49. 
Trichiasis  and  Entropion— Hots,  Benson, 

HI.   18;    Millingen,  W.  F.  Smith,  De- 

henne,    Jacobson,    Burchardt,    iii.   19; 

Denotkin,  McKeon,  iii.  20. 
Trichina  and  Trichinosis— Kinney,  Oaert- 

ner,  Furey,  i.  3!X1;  Moons,  i.  397;  Legge, 

Molembeck  Hosp.  Case,  Close,  Grawitx, 

Beard,  i.  398. 
Trichina,  Calculation  or  Number  or— 

Gage.  t.  3S3. 
Trimethtl-carbinol— Schanirow,  iv.  509. 
Trochanter,  the  Third— Treves,  v.  289. 
Trophic  Nerve-hsres— Joseph,  i.  150. 
Nerves.  Physiology  or— Joseph,  OaakelL 

Hoffman,  v.  3i#. 
Tubal  Diseases— Kennedy,  iv.  Ill ;  Martin, 

iv.    106;    A.    H.   Levers,  Galabin.    iv. 

110;  Martin.  Terrillon.  Iv.  Ul;  Gusse- 

row,  Menert,  Westermarok,  Ecklund,  iv. 

112. 
Tubal  Pregnancy.  Cause  or  Death  in— 

Blundell.  Iv.  114 ;  Tait.  Blundell.  Berry. 

Hart,  J.  T.  Carter,  iv.  115;  Jessop.  iv. 

116;  Berry.  Hart,  Tait,  iv.  117;  Tait. 

Dolan.  iv.  115. 
Tube  Length  or  Microscope— Gage.  v.  387. 
Tubercular  Pharyngitis  —Arise,  Hi.  282; 

Delavan.  Lennox  Browne.  Uebermann, 

Malensten.  Haslnnd,  Lubinski,  Bagin- 

sky.  Van  Santvoord.  iii.  283. 
Tuberculosis— Guiteraa.  I.  404;   FroebelluSp 

St.    Petersb.    Infant    Asr..    Landousy, 

Curt  Jani.  Blaine,  Creighton,  iv.  344; 

Firket.  Candler.  Gannett,  Minot,  Rotch, 

Fits  White.  Bowditch.  Landousy,  Blaine, 

Klebs,  Orth,  Lehman,  Eulenberg,  Hof- 
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Tuberculous  testicle,  galvano-cautery 
in .... — .- r. 


64 


Tumor* ............ ..........................H.  400 

cerebral  and  Blight's  disease...!.  70 

cerebral,  sudden  symptom*  of...l.  70 

of  oord — .......J.  77 

of  kidney „ i.  490 

of  testlefe il.  243 


in  bladder. 


..Ji.    237 


Turkish  bathe,  effects  on  circulatory 

organs. ..... ..v.     36 


Tarn-table,  saJoreceopie_..............v.    S71 


Turpentine,  oil  of,  physiological  no- 
tion   LL-.?. iv.    645 


Tympanum  and  Eustachian    tube, 

anatomy  and  pathology.....  —Hi.    236 


Typhlitis,  etc.,  etiology  and  patho- 
logical anatomy  of. i.    330 

symptomatology,    complications 

and  diagnosis  of. i.    351 

treatment  of. i.    352 

perityphlitis,    paratyphlitis,  ap- 
pendicitis, nature  of. i.    349 


Typhoid  bacillus  cultures,  inoculation 

of. v.  *9S 

diagnosis  of. - v.  497 

in  the  blood- .▼.  500 

toxicity    of  a  sterilised  culture 

of. .▼•  499 

lever,  bacillus  of. v.  493 

diagnosis  of. I.  252 

etiology  of. 1.  248 

pathology  of. i.  230,  t.  493 

produced  by  infection  of  drink- 
ing water „....v.  229 

prognosis  and  treatment  of...  J.  2VJ 

propagation  of. v.  228, 252 

ulcere,  perforating - ii.  Ill 


Typho-malarial  fever,  nosology  and 

pathology  oC J.    273 


Typhus  and  miliary  fevers. J.    283 


Typhotoxin  of  Briefer.., 


Tyrotozioon  and  diaso-bensole,  idea-    

tity  of. ......v.  321 

Vaughan's   method   of   separa- 
tion   m....m.....t.  821 


THERAPEU8I8. 


TYPHOID  FEVER  (continued], 
calomel,  naphthulin  or  ter- 
ntine  in  clysters,  tr. 
opium;  for  intest.  hmm. 
avoid  food,  medicines,  baths, 
ice  bladders  to  abdomen,  ice 
for  thirst,  sclerotic  acid  in 
water  as  styptic  ice-water 
eaemata.  Wood  or  salt-water 
inject.,  i.261 ;  for  perforation, 
opium  by  mouth  or  rectum 
or  morph.  inject.,  ice  blad- 
ders to  abdomen,  ice  for 
thirst,  perfect  quiet.  L  261 ; 
antiseptic  washes  for  nose 
and  mouth,  change  of  cli- 
mate and  rest  in  eonvales- 
eence,  i.  262;  symptomatic 
treatment,  alimentation, 
milk,  water,  wine,  eggs, 
soups,  broths,  gruels,  beef 
tea,  calves'  brains,  sweet- 
breads, cocoa  or  chocolate 
with  egg  and  biscuit,  meats 
raw,  alcohol,  L  263;  for 
ftvert  antipyretics,  qvm*, 
thalltn,  antwyrine,  anttfe- 
brine,  i.  264 ;  baths,  pack, 
sponging.  Brand's  cold-water 
treatment,  i.  265 ;  the  anti- 
pyretic method,  i.  266 ;  mag. 
sulph.  gnu.  xv,  eaiomel,  iw. 
charcoal,-  iodoform,  mtpk» 
thalin,  glycerine  and  peptone 
mixture,  earboL  and  and 
water  I -1000  enema,  i.  268 ; 
baths,  quinine,  barley  soup. 
glycerine  and  peptone  mixt- 
ure, lemonade  with  wine,  i. 
269:  cold-water  treatment, 
milk  and  lime  water  with 
bumuth  subnit.  and  pepsin, 
whisky ;  in  convalescence, 
solid  food,  as  steak ;  if  fever. 
Fowler's  so'.,  aniipyrine,  on- 
ti/ebrine,  cold  pack,  oold 
bath,  abdominal  water  coil, 
inhal.  of  oold  air,  corroa.  nub: 
jn  alcohol,  i.  270 :  naphthol, 
antmyrine,  IkalNn,  I.  271 . 
anty*eb.,  calomel,  reeorcin,  I. 
272;  cold  bath,  antipyrine, 
aeetanUide,  oil  of  eucalyptus, 
calcium,  *ron  and  sodium 
pkoephatee,  with  cinchona 
alk.  and  aromatlcs,  after 
mercurial  and  saline  purg- 
ing, brandy,  large  doses  with 
wet  packing,  L  273;  satin- 
aphthol,  !▼.  500;  utrophan- 
thus  tr.  (1-20)  TTLiv-viy.  iv. 
504 :  thallm  gr.  iv  given  3-4 
h.,  iv.  507 ;  thymol  gT.  2-5  q.  6 
h.,  iv.  509 ;  verat  uir.Jt.  ext. 
small  doseajv.  511;  acetphene- 
fuftiM  0.6-0.7  gm.  adult,  0.2- 
0.3  gm.  child.,  iv.  418;  alcohol, 
iv.  419 ;  antifebrine  0.25  gm. 
dose,  2.0  gm.  daily,  iv.  425, 
—  .  eUjo-2U»gm. 


., ;  benxanilid.  0.5 

gm.  dose.  4.0  gm.  dally,  iv. 
448 ;  carbol.  acid  gr.  iv  q.  4 
h.,  iv.  451 ;  naphtkatin  gr. 
lx-xc  pro  die,  iv.  485 ;  pyri- 
dine tricarboxylic  acid,  iv. 
496. 
uf  Childreh,  Trratheht  or. 
Purgatives,  antiseptic  ene- 
raata  of  nod.  borate ;  for  dry 
tongue,  bismuth  salicylate; 
if  constipation,  with  calcined 
magnesia;  bouillon,  barley 
water,  lemonade,  milk  with 
alcohol,  ext.  of  bark  for  pros- 
tration: for  pulmonary  ooa- 
gest.  leeches  to  thorax  or 
flying  blisters ;  for  high  temp, 
or  great  agitation,  cold 
sponging  orlnkewarm  baths ; 
for  cerebral  symptoms, 
leeches  to  mastoid  region. 
quinine  large  doses  as  anti- 
pyretic and  antiseptic,  i.  269. 
Typhomjuua. 
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Tuberculosis  (continued). 

mokl,  Weichselbanm,  Mueller,  iv.  345; 
Treves,  Lesser,  Dunin,  Yiokery,  Air- 
long,  Ackland,  Kent,  Sohults,  Pepper, 
Shattuok,  Jackson,  Solis-Cohea,  Bruea, 
Wood,  Griffith,  UassalUiv.  346;  Dett- 
weiier,  Pensoldt,  Brehmer,  Thieme, 
Haupt,  Sixth  Germ.  Med.  Cong.  Wies? 
badenjaaines,  Huchard,  Dujardin-Beau- 
mets,  Widowits,  Decroiselles,  Med.  Gong. 
at  Moscow.  Kremianski, ;  Reynolds, 
Bertalero,  Kolischer,  Freund,  Albert, 
Sollaud,  Raymond,  Arthand,  iv.  347. 

Tuberculosis  or  tub  6rLEEH— Condi,  Nasse, 
Brisaaud,  Toupet.  Barlow,  i.  423;  Galtier, 
W.  Sibley,  Firket,  Lendousy,  Martin, 
Bergmann,  HofmokL  Elsenberg,  Lea* 
mann,  Wahl,  E.  Loser,  F.  Treves,  i.  422 ; 
Verneuil,  Daremberg,  i.  423;  Belneid,  i. 
423 ;  Favel,  Dolafield,  L  424. 

Surgical— Muller,  Leser,  II.  318;  Conda-  • 
min.  Yon  Meyer,  Trelat,  Reverdin  and 
Mayor,  Gandolphe,  Yolkmann,  ii.  319. 

Tuberculous  Testicle,  Galyaho-cautert 
ix— Genxmer,  v.  63. 


Tukor,  Cerebral,  Suddeh  Btito; 
quesy,  i.  70. 


Mar- 

Tumors  or  Cord— Pasteur,  i.  77 ;  Taube,  1. 78. 

Turkish  Baths,  Eftects  oh  Circulatory 
Orgars— Frey.  v.  36. 

Turk-table,  Microscopic— Eternod,  v.  371. 

Turpektike  (Oil),  Physiological  Actios 
or— Hare,  iv.  545. 

TrrHLrrw,  etc.,— Osier,  i.  349;  Wilson  snd 
Goodlee,  i.  350;  Pepper,  Wilson  and 
Goodlee,  Hall,  Bryant,  Lummis,i.S52. 

Typhoid  Bacilli  ih  the  Blood— Reuti- 
meyer,  v.  £00. 

Toxmr  or  a  Sterilized  Culture  or— 
Sirotinin,  v.  499. 

CuLTURxs.  Ikoculbtiohs  or— Chantcmesss 
and  Widal.  Frftnkel  and  Simmonds,  A. 
Frankel.  Beits,  v.  498. 

Feter,    Bacillus    or— Eberth,    Gaffky, 

Meyer,   FriedlMnder.  v.   493;  Arthand, 

GafTky.  v.  494;  Eberth.  Seits,  v.   495; 

Nocard  and  Ronx,  v.  496;  Nenbeuss,  v. 

499. 

Diagnosis  of— Masse,  i.  252;  Younge, 
6plllman.  J.  C.  Wilson,  Money,  Atkin- 
son, i.  255. 

Etiology  of—  Bronardel.  i.  248  iWidel  and 
Chantmesse.  Hallopeau,  Frankd,  i. 
249:  Wiltechur.  i.  250. 

Pathology  of— Willememminger,  Jenoks, 
Mettler.  Archer.  Tfssier,  Weiss,  i.  251. 

Prognosis  of— Bardat  de  Lacase,  i.  256. 

Treatment  of— Yon  Ziemssen,  1.  256; 
Nothnagel,  i.  262;  Brand,  i.  265; 
Bouchard,  i.  268;  G  rancher,  i.  269; 
Asta-Buruaga,  Vincent,  Sokoloff,  Ban- 
dot,  i.  270:  Hass.  Mi  not,  i.  271:  Fner- 
bringer.  Beresoovsky,  i.  272;  Leelerc, 
Kesteven,  Reese,  Curnow,  i.  273. 

Produced  bt  Ihixctioh  or  Drikktko 
Water— Bronardel  Durant,  Lehmann, 
Kowalski,  Petresco,  Biesadeeki,  t.  229. 

FHorAGATiolr  or— Rushford  and  Cameron, 
v.  228 ;  Bronardel.  Eberth,  Koch,  Gaflky, 
Coriul,  Babes,  Pfoiffer,  v.  252. 

ULCBRS.  PERrORATTMG— T.  8.  K.  MoitOB, 

Kussmaul,  Lnecke.  BarUett.  Bonteeou, 
T.  G.  Morton,  ii.  HI:  J.C.  Wilson, 
Kussmaul,  Lnecke,  ii.  113. 

Trrao-HALARiAL  Feter,  Nosologt  or— 
Levi,  i.  273:  Bqnire,  I.  273;  Penn,  i.  276. 

Ttphus  Fbter— Kieman,  1. 283. 

Ttrotozicoh  ahd  Dtazo-Brkzole,  iDSJrrrrr 
or— Vaugbaa,  v.  231. 
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Ulnar.  Anamite. -if-  $* 

of  duodenum,  simple - L  347 

gastric _...„... i.  307 

Ulcers,     electrical      treatment     of 

chronic. ... t.  62 

Ulexine,  bydrobromnta.  physiological 

action ~ «~ iv.  MO 

Umbilical   cord.    anomalous  villous 

insertion  of........ ~~ v.  411 

United  State*,  localities  of  mineral 

spring*  In v.  39 

Uraehus,  abnormal...... „..,...v.  428 

Ureter ...-..._....- ~....iL  238 

Ureters,  catheterization  of » It.  148 

palpation  and  catheterisation  of 

In  the  female- iv.  48 

Urethra. H. 

malformations  of  male v. 

rupture  of «. It. 

striatal*  of,  in  female I  v. 

suture,  perineal  section  of ...... .ii. 

Urethral  arevrta- H.  2M 

fever,  pernicious. —.iL  2V 

Urethrocele,  vaginal,  etiology It.  154 

vaginal,  treatment. -iv.  154 

Urinalysis. L  493 

acetonuria. i.  510 

acetonnria  and  diaeaturla. ..i.  510 

alphanaphthol  ami  thymol  taste_L  506 

apparatus  to  determine  area...—!.  515 

chylnria I.  535 

ereatinin  in  urine - i.  521 

detection  of  gluose I.  507 

diabetic  llpaeeduria  and   lipael- 

djemia. ~L  512 

Fehlinr/s  sol.  with  glycerine.....!.  500 

FehHng's  sol.  with  mannite i.  500 

fermentation  test....... —...!.  503 

gases  in  urine - i.  524 

glucose,  etc ~ .- i.  500 

glyearonlc  acid .. i.  517 

glycosurio  acid .i.  518 

bjemoglobinnria  ..................... J.  526 

hnmapheic  or  u  robil  i  n  reaction.!.  515 
hypobromlte  process  for  estim.  of 

urea i.  514 

Influence  of  milk  diet  on  toxicity 

of  urine. L  523 

laotosuria ~ i.  509 

new  acids  in  urine I.  517 

new  coloring  matter. - i.  514 

phenylhydraxin  test i.  503 

phocphatio  diabetes I.  522 

reducing  substance  of  piorio  acid 

in  normal  urine i.  502 

sol.  for  Johnson's  pioro-sacehari- 

meter - I.  501 

a  starch-con vorting   ferment  in 

normal  urino .... I.  509 

substances  reduein t  cnprie  acid,  i.  500 

toxicity  of  urino i.  523 

uric  acid  deposit i.  616 

urobilin  ana  urobilinnria i.  512 

urrhodinic  acid i.  617 

Urinary  calculus 11.  231 

fistula  in    female,    after    treat* 

meat. iv.  153 

causation iv.  149 

operation -It.  151 

preparatory  treatment M It.  150 

tract,  melanosis  of. ..........iL  213 

Urine,  in  cerebral  abscess „ I.  41 

Inoontinence  of. I.  489 

influence  of  ingestion  of  sodium 

chloride  upon  reaction  of v.  326 

influence  of  venous  stasis  on  secre- 
tion of. _ i.  496 

pepsin  in. i.  500 

serum  albumin  in  normal i.  497 

significance  of  peptone i.  498 

specific  gravity  of  in  relation  to 

disease ~ i.  491 

teste  for  albumin 1.  497 

to  determine  acidity  of. J.  497 


THERAPEUBIS. 


Ulcer,  Gastric. 

Bum.  powder  and  opium, 
fcl.  by  tilttr  nit,  so/,  and 
-      *  st,  1310. 


Ulcers  (Chronic). 

GalT.  enr.(  10-15  mUliamps.), 
v.  83. 


Urethra,  Inflammation  or. 
Antiseptic  irrigation,  mer- 
cury bichloride  soL,  ii.  209; 
ntlroJeo/rtteer  inject.,  ii.  210; 
thalKn  tulphale  injection,  iL 
211. 


Urethral  Warts.  Operation 

for  Removal,  ii.  212. 

Stricture  or. 
Meatotemy,  ii.  214;  paseage 
of  catheters,  ii.  215;  cutting, 
II.  216;  resection.  Ii.  21.4; 
electrolysis,  ii.  219:  oathc- 
terism,  urinary  disinfection, 
ii.  220. 


IK  Female. 
Steel  sound  dllat.,  It.  148. 


Urirr,  Incontinence  or. 

Oteaine  wi.  1-200,  inj.  Into 
blad.,  iv.  455;  collin*onia 
ranad.,  tr.  Xj  at  Supper  and 
bed-time,  W.  456;  rhn* 
armnat./L  act.  TTi  5-15  d.i.d. 
Ir.  497. 


Suppression  or. 
Com  *ilk  JL  exi.  &H),  iv.  453. 


Urticaria.  Fictitious. 
Hydrotherapy,  ii.  339. 


Uteriice  Colic 

Antipyri**,  2.0  gm.,  iv.  445. 


Uterus,     Adherent.     RETRO- 
FLEXED  AMD  ReTKOTERTET). 

Laparotomy  and  Alexan- 
der's op.,  hystororrhaphy.  iv. 
1%:  vagi  do- and  recto-abdom. 
man! p.,  iv.  16. 


Cancer  of. 
Conium   and    lanolin 
inunct.,  iv.  457. 


Carcinoma  of, 

Chian  turpentine,  iv.  SO; 
(erebine  ana  oil  tampons,  iv. 
30 ;  vaginal  hysterectomy, 
curetting  or  high  amputa- 
tion, iv.  31. 


AUTHORS  QUOTED. 


Ulcer,  Oastric— Marian,  L  307;  Decker,  i. 

309. 
Electrical  Treatment    of   Chrorio— 

Meyer.  Blackwood,  v.  62. 
UlexirE     Htdrobromate.    Prtsiolocical 

Actior   of— Rose -Bradford,  Pinet,  ir. 

545. 
Umhilical  Cord,  Anomalous  Villous  Irsrr- 

tior  or—  B.  8.  Sohultse,  Schata,  Pfluger, 

T.41I. 

Urited  States,   Localities    or    Mirer  a  l 

Springs  in— Peale.  v.  39. 
Urachus,  Abnormal— Freer,  v.  428. 
Ureter— Tuohmann,  ii.  238. 
Ureters,  Catheterizatior  of— Pawlik,  iv. 

148;  H.  A.  Keller,  Hirst,  iv.  149. 
Urethra— Etienne,  Wright,  Vincent,  Cham- 

plonuiere.  Ii.  207.  " 
Irflammatior  or— Chaxeaux,  Ooll,  iL  211 ; 

Oberlander,  212. 
Urethra,  Malforhatior  of  Male— Voita- 

ries,v.431 ;  Yarjavoy.  Malgalgne,  Dionis, 

Sabbatier.  Berard.  looker,  v.  432. 
Stricture  or.  ir  Female— Van  de  Warker, 

ir.  147 ;  Herman,  Horrock,  Routh,  Har- 

don.  iv.  148. 
Urethral  Argtria— Oriinfeld.  ii.  213. 
Fever,  Pernicious— Monod,  iL  220. 
Stricture— Raney,    Davenport,   Otis,    IL 

215;  von  Antaf,  IL215:  Dagniao,  Cham- 

pionniere,  Fleming,  ii.  217. 
Stricture,  Treatmert  bt  Resectiok  or 

— Heusner,  ii.  218. 
Uretdar— LongovoL   von  Jaksch,  Andrews, 

iv.  510. 
Urethrocele.  Vagihal— Cheron.    Iv.   134; 

Emmet,  iv.  135;  Cheron.  iv.  154. 
Urinalysis— Millard,  Posner,  i.  497 :  Esoa?h, 

Maixner,  i.  498;  Thorion.  i.  499;  Vns- 

llevski.  Sohmledeberg,  Holland,  i.  500; 

Le),  Donaldson.  Adams,  i.  501:   Jaffe, 

Johnson,  i.  5112;    Rosenbaoh.   Einhorn. 

Kramer,  i.  503;  Bond.  i.  504;   Molisch, 

i.  5116;    Mehu.  i.   5117;    Holovtechiner. 

Brensing.  Arturo.  i.  509 :  Mossatelll  and 

ViteH.  Rossbaeh.  I.  510:  Griffith.  Bagin- 

sky.i.5U:  v. Jaksch,  Hayem.  i.512:  Keeier 

and  Engel.  I.  513:   Lcuhe.  Marshall,  i. 

514;    Caxeneuve    and     Hugounenq.    i. 

615;  Mvgoe,  i.  516;   Sehmiedeberg  and 

Meyer,  "Kirk.  I.  517 ;   Marshall,  i.  518 ; 

Groeoo.    i.    521;    Ralfe.  Anott.   I.   522: 

Charrin  and  Roger.  Felts,  i.  543 :  M'dlle  •, 

i.   524;    Rossbaeh.    i.    525;     Franco Ul. 

Yamane.    Baker.   L    626;    Bamberger, 

Aberoromble.  i.  527 ;  Bruselius.  Lehsen. 

Damme.  Kobler  and  Obermeyer.  i.  52S ; 

Handford.  Barinsky.   i.  529:   K'ussner. 

Silbermann.  Schmidt.  Sanders,  i.  539; 

Luoa,  Lewin  and  Rnsn«r.  i.  631. 
Urirart   Disinfection— Championneire,  IL 

220. 
Urirart  Fistula  in  Frmale.  Causation— 

More-Madden.  Roe.  Hbhlmaan,  ir.  149; 

Prowltt.  H.  P.  Wilson.  Iv.  1W. 
Operation— Sims.  Olshansen.  Tait.  iv.  1M  ; 

Rydygier.     Simon.     Tillaux.    Wolfior. 

Jeannel.  Molinier,  W.  Duncan,  iv.  152; 

More-Madden.    Folet.    Verneuil,    Rose, 

Hervieux,  Michinard.  iv.  Wl. 
Prrparatort  Treatment— Boceman.  ir. 

150 ;  8onohon.  Croom,  Tillaux,  Molinier. 

Iv.  151. 
Ustilago  Mathis.  Prtsiolocical  Action— 

Dorland.  iv.  546. 
Uterine  Haemorrhage,  Comparative  Frb- 

quenct  of  Causes  or— Davenport,  iv. 

68. 
Involution,   Diagroscd  bv  tms  Sound 

—Sinclair,  Charpentier,  Mileon,  Hansen, 

iv.  240. 
Tents,  Preservation  of— Dirner,  Frai- 

pont,  iv.  10. 
Uterus,  Arsbrce  or.  with  Morr  or  Less 

Normal  Vagina— Greehen,  Max  Kahn, 

Tsohneveky.  v.  429. 
Adherent,   Retroflexed    and    Rrtro- 

verted— Polk.  Kelly,  iv.  15;  Sohultse. 

Col.  iv.  16, 
Accidents  from   Ofrratior   for— Wor- 
rell, Schmidt,  iv.  37. 
Bicorris  Carcinoma  of— Simpson,  Bey,  v. 

424. 

Etiology— Huber.  Valot,  iv.  26;  Eek- 
hardt,  Beigel.  Olitter.  Sohauta.  R  «oq- 
stein.  Monde,  Williams,  Cashing 
OoodeU,  iv.  29. 
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.Urticaria,  factitious... 


Ustilago  maydis.   physiological  ao- 


Uterine    hafmorrhego,    comparative 

frequency  of,  causes  of. Jr.     88 

involution,     diagnosed    by    the 

sound iv.    240 

m  ot-..-.._.Jv.      10 


Uterus,  absence  of,  with  mora  or  lest 

normal  vagina...... ....v.  49 

adherent,  rctroBoxod  and  retro- 

▼erted Jr.  15 

and  vagina,  absence  of...... — r.  49 

Meoruis. ......... .r.  428 

oardnoma  of  aeetdents  from  op- 
eration fcr ^ ..........Jr.  97 

diagnosis. ir.  29 

etiology............. ....... .....Jv.  28 

medical  treatment  of  ......_lv.  SO 

method  of  operating  for.....  Jr.  S3 

mortality  of  operations  for...ir.  SI 
recurrence     after     operation 

for. ir.  82 

surgical  treatment  for........ir.  91 

Chambers' method  of  removal  per 

vaginam  of  fibroids  of.......Jv.  27 

didelpnys. .....r.  428 

diseases  of. .....Jv.  1 

dlsplaeement  of ...Jr.  10 

etiology  of. ir.  10 

symptomatology  of. ....-ir.  11 

Sextons  of. Jr.  12 

treatment  of.... ......... ...~.Jv.  20 

ibroids  of  the. ir.  22 

eases  of ir.  27 

fiuatinoiif  nf                          ir  23 
treatment  of  pedicle  in  hyster- 
ectomy for. — ir.  20 

fbro-earcoma  o&.._....... ir.  28 

inflammatory  afleetions  of. Jr.  S 

inversion  of.....................Jv.  20 

massage  in  diseases  of. Jr.  48 

neuroses  of  the. Ir.  49 

new  growths  of  the......,.....— ir.  21 

new  instruments  for.. ...... ....Jr.  49 

pathology  of  new  growths  of.. Jr.  21 

poritiono£..................._~.v.  285 

prolapse  of. Jr.  18 

protrusion  of.  during  labor  ...Jr.  222 
introversion  of,  Alexander's  oper- 
ation for......... ....Jr.  12 

of  the  gravid...... ir.  12 

rupture  of........... ....... .......Jr.  222 

•ubinvolutiou  and  areolar  hyper- 

Ir.  S 


Vaccination  and  erysipelas... 
syphilis  from............... 


....il.    470 
.  -Ji.    461 


N  Vagina,  abnormalMes  of. .....r.  429 

and    eKtemal     genito  -  urinary 

organs,  diseases  of. ir.  129 

and  perineum,  lesions  ot  eausu- 

ttenT. -Jr.  1S5 

blue  color  as  sign  of  pregnancy  Jr.  163 

cysts  »f,  contents  and  looation.ir.  147 

origin ..Jr.  146 

symptoms  and  treatment.. .-Jr.  147 

lesions  of  the  upper — hr.  136 

occlusion  of,  after  treatment. .Jr.  1S4 

form*  of. _ .....Jr.  130 

operations  for ...............Jr.  132 

pathology Jr.  131 


THERAPEUSIS. 


Fianof  d  or  thk. 


Inj.  enprrtnt,  i  v.  23 ;  electroly- 
sis, high  intensity,  electric 
cauterisation.  Iv.  24 ;  hyster- 
ectomy, iv.  Vt ;  removal  per 
rag.,  enucleation,  ir.  27. 


RxTRorLKxroirs  and  Ver- 
sions or. 
Alexander's  op.,  ir.  12;  trach- 
elorrhaphy, etc,  iv.  14 ;  hys- 
terorrhaphy,  iv.  15;  stem 
pessaries,  iv.  16;  White's 
repoeitor,  iv.  20;  thimble 
sound,  ir.  21. 


INVERSION  OP. 

Colpeurysls,  Noeggeroth'e 
method,  amputat.  by  robber 
band,  hoe-water  inj.,  ir.  20. 


Prolapse  or1. 

Byrne's  pessary,  cotton  tam- 
i  dipped  in  ©oro-o/yorr- 
.  gtycrrine  xri.  and  alum 

i,     Iv.     18;     for    rectocelc, 

Reamy' bool,  iv.  19; 

ir.  48. 


pons  i 

Mri.j 


Subinvolution  and  Areolar 
HrrBarLASiA  or. 
Oalvanio  current,  end.  chlor. 
kj,  fot.  hyo«y/am^$i,  uJnu, 
fitf ;  M.  and  apply  on  tarn- 
pons,  ojud.;  pfreerinc  tarn- 
pons,  remove  ovaries,  iv.  4; 
tiv.48. 


Vagina,  Ctsts  or. 

Enucleation:    Iuwuvm    m 
antteept.  invoking,  iv.  147. 


Vaginal  Enterocele. 
Adolphus'  op.,  ir.  146. 
aw©  Labial  thrombus. 
If  rupture  occur,  tee,  anti- 
sept,    elcansing    (cor.    raft, 
1  :  3000),  torfV".  and    give. 
iv.123. 


AUTHORS  QUOTED. 


Utrrvs  (continued). 

Diagnosis—Rage  and  Veit,  Strata,  ir. 

Firro-Sarodma  or— DaCosta,  Ir.  28. 

Inversion  or— Jaggmrd,  Fettit,  LeFort 
Brewia.  Rnnge,  iv.  20. 

New  Instruments  roR— Shoemaker.  Mini- 
ire,  iv.  49;  Foster,  Denoh,iv.  50;  Cleve- 
land, iv.  51. 

Neuroses  or  thb— Onanck,  Landau,  Duve- 
liua,  Lohlein,  iv.  49. 

Pathologt  or  Nkw  Growtrs  or— Hcite- 
mann,  iv.  21 ;  Klota,Wydor.  Galllppeand 
Leadousy,  Miiller,  iv.  22. 

or  Sobinvolution  and  Areolas,  Hvrxs> 
rxASLA  or— Eastman,  iv.  4. 

Position  or— Herman,  v.  285;  Byford, 
Tsohaussow,  v.  286. 

Prolans  or— Byrne,  Beater,  Wylie.  iv. 
18;  Engelmann,  Beamy,  Iv.  19;  Cohn, 
iv.20. 

Protrusion  or,  during  Labor— Francisco,, 
Carroll,  iv.  222. 

RETRovcRsioif  or  tor  Gravid— Pfuard 
and  Varnier,  iv.  12. 

Rufturs  or— F.  Kroner,  iv.  222;  M. 
McLean,  C.  C.  Lee.  W.  T.  Lnsk,  iv.  223. 

TRRArnEirr  or  Subinvolution  and 
Areolar  HrrERrutsiA  or— Eastman, 
Munde,  Wyman,  Mitchell,  Polailloa,  Iv. 

and  Vagina.  Absence  or— Ferris,  v.  429. 

Medical Treatment— Clay,  iv. SO;  Conies, 
iv.  31. 

Method  or  Operating  roR— Fritsch, 
Martin.  Leopold.  Richelot,  ir.  33; 
Mailer,  Landau,  Champiouniere,  Qrftig- 
Smith,  iv.  36. 

MoRTAurr  or  Operatioks— Post,  Dud- 
ley. Bronneoke,  Schroedcr  and  Hof- 
meier,  Fritsch,  Martin,  iv.  31. 

RECURRENCE     ArTER     OPERATION     FOR— 

Friteeh,  Volkmann,  Leopold,  Hoftneier, 

Schauta,  iv.  32. 
Scrgical     Treatment— Tait,     Jackson, 

Williams,   Goodell,   iv.    31;   VeraouU, 

Baker.  Le  Fort.  Schauta,  Munde,  ir.  33. 
Didelphts—  Lc   Fort,   Ollivier,    Beaioke, 

Freudenberg,  Dirner,  Kubaaoow,6*raueh, 

v.  428. 
DisrLACRMERTB  or  —  Grailly-Rewitt,  ir. 

10;  T.  A.  Emmet,  Ziegerspock,  Iv.  11; 

Cameron.  Vedeler,  iv.  11. 

DISPLACEMENTS  AKD  FLEXIONS  Or. 

Treatment  of— Alexander,  Aahby.  iv. 
12;  Rlaaentaeff,  Frtnkcl.  Kellogg. 
Doleris.  iv.  13:  Reade,  Martin,  KeUy^ 
Tresholme.  Posxi,  Bouilly.  Munde,  iv. 
14;  8tolte,  Hegar,  iv.  16:  Donaldson, 
Gordon.  Black,  iv.  16 ;  Ronth,  Meadows. 
Heywood  Smith.  Maneell,  Moullln, 
Fitsgerald,  iv.  17;  R.  Jackson,  Bailey, 
iv.  18 ;  White,  Miller,  iv.  21. 
Fibroids  or  the—  Skutseh,  iv.  22;  K8ta- 

chau,  Johnson,  Jonlia,  iv.  23. 
Fibroids  or  thb.  Cases  or— Foreman,  K. 

Thornton,  Karstrom.  Dawson,  iv.  27. 
Tbratmrrt  or  Pedicle  in  Hystereo- 
TOMT  roR  Fibroids  or— Baateok,  Fabl- 
ing. Dirner,  Braun,  Martin,  Qrthmana, 
Keith,  Eastman,  iv.  26. 
Treatment  or  Fibroids  or— Burnm,  hr. 
23;  Cutter.  Apostoli,  Webb,  Martin, 
Elder,  Smith,  Steavenson,  Flaylair, 
Kimball,  iv.  24;  Munde,  Keith  iv.  25; 
Chambers-KleiawBchter,  iv.  27. 


Vagina,  Abnormalities  or— Fraser,  r.  429; 
Gussoni,  Davillier.  Flammarion,  Plaeen 
eia,  v.  430;  Polailloa,  Rotbemberg,  v. 


Blur  Color  or,  a  Sign  or  Presbarct— 
Cbadwiek,  Farlow,  ir.  163. 


Ctsts  or,    Contents    and   Location— 
Banmgarten.  Frennd  and  Veit,  Pren- 
len/lv.  146;  Chiron,  iv.  147. 


Lbsiors  or  thb  UrrER— Hadra,  It.  136. 
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Vaginal  and  labia!  thrombua It.  123 

etiology  and  terminations. iv.  122 

treatment Iv.  123 

enterocele,   etiology,    symptoins, 

and  treatment -Iv.  145 


Vaginismus,  definition .it.    124 

etiology iv.    125 

ir.    127 


Yalley  districts  of  England  and 
Walee,  relation  of  eonrae  of  pre- 
Tailing  winds  to  eardiae  dis- 
ease and  rheumatism- v.  10 

Vapors   (medicated)   In  oeular  dis- 

^  mm J. iil.  176 

Varicella  (ohioken  pox) iv.  359 

diagnosis  of. iv.  350 

epidemics  of. iv.  3» 

etiology  of iv.  31© 

pathological  anatomy Jr.  319 

sequel* ~ -iv.  360 

symptoms - iv.  399 

Variooeele — -H.  240 

Variols.  symptomatology,  prevalence 

and  treatment  oil. i.  288 

ears  of  9jw  in - „..ili.  209 

Vascular  excrescences. .ill.  561 

VejetaUe  wax  embedding. v.  390 

Veins,  injection  of  bacteria  into  the  v.  513 

Venous  system,  diseases  and  inju- 
ries of. ii.  255 


Ventilation  of  sewers  and  mines,  de- 
vice for .- v.  239 

Voratmm   viride,  physiological   ac- 
tion.  W.  547 

Vernix  caseosa.  stain  for v.  375 

Vertebne,  fracture  of Ii.  268 

Vesical  calculus  la  female. iv.  155 

Vibration,  local  ansasthesis, ii.  527 

Vision,  acuity  of  diminished  by  anos- 
mia.  Hi.  101 

cerebral  centres  of. III.  5 

defective,  simulating  torticol- 
lis  III.  99 

disturbed,  from  eating  mussels, 

sausages - 111.  128 

hallucinations  of,  from  enema  of 

sod.  salioyl ill.  128 

projection,  field  of.... v.  280 

Vitreous,  bony  formations  In .ill.  89 

oystieerel  In Hi.  89 

diseases  of. ill.  69 

hemorrhages  into,  following  con- 
stipation  iil.  105 

newly-formed  blood-vessele  in.ili.  '  89 

Vlttel  in  the  Vosges,  waters  cf......v.  44 

Vomiting  in  tabes,  hyperacid J.  332 

of  gall-stones M J.  324 

Vulva,  cysts  of.  treatment iv.  121 

varieties  and  origin iv.  120 


Vulvo-vaglnal  gland, 


cf...Jv.    122 


THERAPEU3IS. 


Vaginismus. 

Remove  local  eaase ;  cocaine 
and  bellad.  loc..  dilate  or 
incise  vag.  orifice; 
hymen,  iv.  127. 


Varicella. 

For  conjunctivitis  and  ker- 
atitis nitrate  silver  and 
§ulpk.  tine,  for  stomatitis  in 
poUtn.  cklorat.;  for  vulvitis, 
emoUumt  lotion*,  iv.  360. 
Kylol,  cold  baths;  in  sup- 
puration tepid  baths,  iodo- 
form ointment  in  vaMlin*,  i. 


Varicose  Veins. 

Hamamelu  Jt.  act.    intern, 
and  bandage,  iv.  468. 


Variola. 

Xylo>.   gr.  30-45   pre    die, 
iv.  516. 


V axons  System,  Diseases  and 
Injuries  or. 
Pressure  and  ligation,  vein 
forceps,  ii.  258;  ligation,  11. 
257. 


Vertigo. 

Static  insulation,  v.  91. 

Vulva.  Ctsts  or. 

Incision   with  drain;  extir- 
pation of  cyst,  ir.  12i. 
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uuon,  Bcniesingor,  i«w«,  it.  uu; 
ne,  Townsend,  Fengar,  iv.  131; 
isky,  Cullingworth,  Sylvester.  Sehles- 
>r,     Schroeder,    Polaillon,   Howard, 


Vagina  (conltnuarf). 

Occlusion  or,  Aiter-treatment— Syl- 
vester.iv.  134 :  Breisky,  iv.  135 ;  Sylvester 
and  Howard.  CuUingworth,  Breisky, 
Polaillon,  8chlesinger,  Lowe,  Iv.  130; 
Payne,  Townsend,  ~ 
Breisky,  r,,s  -— — ' 
inger,     S 

doom,  Fenger,  ir.  133 ;  Doran,  Hegar, 
iv.  134 :     Howard,    8j  Wester.    CulUng- 
worth,  ir.  131 ;    Schlesinger,  Lowe,  Syl- 
vester, iv.  132. 
and  Perineum,  Lesions  or,  Causation— 
Parvin,  iv.  135. 
Vaginal  and  Labial  Thrombus— Koppe.  iv. 
122;  Sinclair  and  Johnston,  St.  Martin, 
It.  122;   Lwoff,  Parker,  de   St.  Martin, 
Jones,  iv.  123. 
EntbBOCELE—  Etherldge,  P.  Adolphus.  iv. 
145 ;  Byford,  Alexander,  Tucker,  iv.  146. 
Vaginismus,  Dbtinition— Sims,  iv.  124;  Tait, 
iv.  125. 

Etiology  of— Emmet,  Winckol,   E.  M. 
Madden,   Bantock,   Barnes,  Oldham, 
Routh,  Fenwlck,  iv.  125;  Rutherford. 
Blake,   Tait,    Tillaux.    Hegar    and 
Kalteubeok,  Hilton,  iv.  126. 
Treatment  of— Madden,  iv.  127 ;  Emmet, 
Bantock,  Barnes,  Routh.  Sims,  Til- 
laux. Meniere.  Broca,  iv.  128;  J.  B. 
Thompson,   Hegar    and    Kalteubeok, 
Schroeder,  Wlnckel,  Mann,  iv.   129  { 
Parvin,  iv.  130. 
Valley  Districts  or  England  and  Wales, 
Relation  or  Course  or  Prevailing 
Winds  to  Cardiac  Disease  and  Rheu- 
matism—Haviland,  v.  10. 
Vators  (Medicated)  in  Ocular  Disease— 

Vianu.  iil.  176. 
Varicella— Hutchinson,  Le  Gendre,  Brny- 
elle,  Orancher,  Comby,  iv.359;   Hutch- 
inson, Comby,  Bellamy,  Reynaad,   iv. 
360. 
Varicocele— Championniere,  Horteloup,   Le 

Dentn.  ii.  240. 
Variola.  Care  or  Eyes  in— Panas,  ill.  106; 
Cotugno,    Montefusoo,    i.  288;    (Etrbs, 
Vinay  and  Riche.  Colleville,  i.  288. 
Vaseline— Ley,  iv.  510;  Meunier,  Dujardin- 

Beaumeta,  iv.  511. 
Vegetable  Wax  Embedding  —  Franootti,  v. 

380. 
Veins.  Injection  or  Bacteeia  into  the  — 

Von  Foder,  v.  513. 
Venous  System,  Diseases  and  Injuries  or— 
Tipton,Mi.  255 ;  Gould,  Schmld,  Robin- 
son, Kdlliker,  Voituries,  ii.  256;  Plleher, 
ii.  257. 
Ventilation  or  Sewers  and  Mines,  Device 

for— R.  8.  Ash,  r.  239. 
Veratrum  Viride— Sqoibb,  Ady,  Stroud,  iv. 
511. 
Physiological  Action— Ischistowitoh,  iv. 
547. 
Vernix  Caseosa,  Stain  roa— Strassman,  v. 

375. 
Vesical  Calculus,  in  Females— doom,  iv. 

155;  Chiron,  De  F.  Wlllard,  iv.  156. 
Vision,  Acuity  or.  Diminished  by  Anemia 
-Martini,  Hi.  103. 
Cerebral  Centers  or  —  Ferrier.  Seguin, 

iii.  5;  Mooren.  Bouvcret.  Hun.  iil.  6. 
DErEcnvE   Stimulating   Torticollis  — 

Bradford,  iii.  69. 
Disturbed,  from  Eating  Mussels,  Sau- 

SAGES-Duterre,  ill.  126. 
Hallucinations  or.  raoM  Enema  or  Sod. 

Salycil—  Schiffor.  isk  126. 
Projection.  Field  or— V.  Sachs,  Uhtoff,  r. 
280. 
Vitreous,  Bony  Formations  in  —  Burnett, 
Lamb,  Iii.  69. 
Cysticrrci  in— Bassieres,  Van  der  Lean, 
Hi.  69. 

HjEMORRHAOES   INTO,  rOLLOWING.CONSTI- 

rATiON -Bales.  Hi.  105. 

NEWLY-rORMRD  BLOOD  VRSSRLS  IN— HSA- 

sell,  Hi.  69. 

Vittbl  in  the  Vosges,  Watebs  or— Pate- 
son,  v.  44. 

Vulva.  Cysts  or.  Varieties  and  Origin— 
Koppe,  Weber.  Gottschalk.  Iv.  120:  La- 
grange, iv.  121:  Trelat.  Desnos,  Bear, 
iv.  121 ;  Lagrange,  Iv.  121. 

Vulvo-Vaoiwai.  Oland,  Abscess  or  .- 
Ravogli,  Iv.  122. 
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GENERAL  INDEX. 


Waking  numbness. i.  177 

Water  for  drinking,  prevention   of 

contamination  or. v.  223 

hvgionic  study  ot v.  226 

vital,  of  bacteria  in,  dependent  v.  228 

Watts  or  Volt-amperes. v.  51 

Wilson  and  Ontario,  muselef  of.....y.  233 

Whooping-cough   bacillus,   came  of 

and  appearance  of. hr.  329 

oatarrh  in Jy.  330 

conclusions    of    Sixth    German 

Congress  on. It.  333 

Woliach,  pine-leaf  baths  ot. _r.  42 

Wolfllan  body y.  416 

dnct  > y.  413 

tubules - ~ .v.  420 

Word-deafness,  in  abscess  of  brain-iii.  243 


Worms,  treatment  of  intestinal L  90S 

Wound  infection.. it.  603 

Wounds y.  141 

of  the  head  ( penetrating  contused) 

suicide  by - t.  141 

of  the  heart  (penetrating)   sui- 
cide by - y.  141 

punctured .▼.  1  M 

abdominal ii.  *)» 

of  abdomen,  stab ii.  31 1 

of  chest  lungs,  and  heart. ii.  302 

of  extremities,  gunshot. ii.  311 

of  head H.  299 

miscellaneous. ii.  314 

of  spine. ii-  301 

Willis,  anomalous  form  of  circle  of  v.  437 

Wrist  dislocation  of. II.  270 

excision  of. / it  277 

Writers'  cramp .. I.  180 

Wine  and  beer,  adulterations  of. ~  232 

Winter  climate  for  Invalid*. v.  IS 

palace,  ideal  of  Richardson. y.  14 

Xaathin,  effects  on  muscles. iv.  530 

Yaws ~ «.  391 

Yellow  fever. i.  2H7 

localities  where  prevalent. v.  251 

prevention  of,  by  inoculation.. .v.  252 
relative   prevalence  by   months 

during  1887,  ot v.  254 


TI1ERAPEUSI9. 


Whooping  Cough. 

Narcotic*  and  sedatives,  Vet- 
leMn's  mix.  of  Jnd.  hemp  and 
Mind.,  narceinc,  cocaine 
intern,  and  locally,  chloral 
as  antidote  to  cocaine,  car- 
bolic acid  inhaled,  gtt. 
xx.  on  cotton-wool;  renew 
etirb.  acid  ti.d.,  iv.  331 ; 
peroxide  hydrogen,  f  J$j  five 
or  six  times  daily ;  du.  niL 
ae*<i,B.W.  Richardson  mixt, 
ozonir.  ether,  iodaf.,  mliryl., 
renorcin,  hydrarg.  chlor.  cor., 
eulphurouM  acidt  euealypt., 
pure  benzol,  anhpyrine,  1-7 
gr.  to  child  up  to  gr.  xv.  for 
adults.  ti.d.,  auin.,  Bachen's 
mixt,  iv.  332:  Kolover'e  mixt 
(spray).  Moisard's  insuffl., 
boric  acid  insuffl.  in  nostrils 
every  three  hours,  gr.  2i3: 
coffee  added  to  insuffl.,  iv. 
333 ;  hydrogen  peroxide,  5j 
in  glycerine  and  water,  iv. 
471 ;  amyl  hydrate,  2  gm.  at 
bedtime,  iv.  424 ;  antipyrine, 
iv.  445;  chloral,  gr.  15-20 
daily,  iv.  452:  coca  tr.  int 
and  cocaine  locally,  iv.  454 ; 
eucalyptus  honey,  iv.  462. 


Works,  Treatment  or  Intes- 
tinal. 
Oil  nf  chenopodivm  anthel- 
mhUieum,  i.  596. 


Wounds,  Abdominal. 

Stuinine  hytlrobromate  hypo- 
erm.,  ii.  310;  antiseptics, 
itHUtform  gauge  tampon, 
alimentation  by  rectum,  ii. 
307;  morph.  with  atropia, 
atropia  hypoderm.,  lee  coil, 
leeches,  ii.  303;  antiseptics, 
iodoform,  gauze  packing, 
atropia  and  morph.  hypo- 
derm.,  quinine,  ii.  309. 

or   Extremities,    Gunshot, 
Continuous. 
Antiseptic    bath,   antiseptio 
surgery,  ii.  314. 

or  Head. 
Antiseptics,  trephining,  ii. 
299;  induction  balance  to 
locate  foreign  body,  ice  bags, 
purgatives,  morph.,  lead 
lotion,  li.  300. 

MISCELLANEOUS. 

Aotual  cautery,  ii.  316. 


Yaws. 

Ar*enic  inter.,  mercury   lo- 
cally, ii.  391. 
Yellow  Fever. 
Treatment  of. 
Pilocarp.  mur.  inject,  i.  237. 


AUTHORS  QUOTED. 


Waxing  Numbness— Aulde,  Mitchell,  I.  178; 
Smith,  Dodge,  1. 179. 

Wateii— Hydrotherapy.  Heat  and  Cold— 
Wintcrnita,  Lydston,  iv.  512;  Ziemsseo, 
Frey,  Reiss,  iv.  513 ;  Barr,  Fusey.  Ar- 
nott  Kellogg,  iv.  514;  Harris,  Liegeoia, 
Greuell.  Holt  iv.  615. 

Water  roR  Drinking,  Prevention  or.  Con- 
tamination or— Hneppe.  v.  228. 
Vitality  or  Bacteria  in— Rochl,  v.  228. 

Whooping  Cough. 

Afanasieff,  iv.  329 :  Sointschenko.  Herff, 
Yetlosen,  iv.  330;  Llewellyn  Eliot  L.  E. 
Holt  Labric,  Prior,  Pick.  B.  W.  Rich- 
ardson, Gibb,  Sonnenbcrger,  Bachea, 
Kolover,  Moitnrd,  Holloway,  Cuorder, 
Billhant  Cadet  de  Gasscouit,  Constantin 
Paul,  iv.  332;  Vogel,  Hsgonbach, 
Michael,  Heubner,  Prior,  Schlieb,  Son- 
nenberger.  Bins,  Cohen,  Afanasieff.  iv. 
333. 

Willis.  Anomalous  Formation  or  Circle 
or— Weinlochner,  v.  437. 

Wilson  and  Guthrie,  Muscles  or— Cres,  v. 
288. 

Wine  and  Beer,  Adulterations  or— Tallin, 
v.  232;  Fereol,  Paul,  v.  233. 
Iron  Glassware  Acted  Upon  by  Acids 
iN-Peligot  v.  235. 

Winter  Climate  por  Invalids— A.  E»  Drys- 
dale.  v.  18. 
Palace,  Ideal— R.  W.  Richardson,  v.  14. 

Wound  Infection— Ahrams,  ii.  506;  Parker, 
Packard,  ii.  £07;  Long.  ii.  508. 

Wounds     Abdominal—  Richardson,     Lange, 
Hall  and  Stimson,  ii.  305 ;  Morton,  ttac- 
Cormae,  Nancrede,  ii.  306 ;  Jackson  and 
Potter,  ii.  308;  Ledyard.  Eldie,  Buck- 
hardt  Moore,  ii.  309;  Warren,  ShaPey. 
ii.  310;  Possi.  Keen,  Case.  Priddy,  Fox, 
Lange.  Abbe,  Warren,  Barkor,  ii.  311. 
Miscellaneous— Methnen,   Jeannel,    Ox- 
ford. Chauvel,  Be' 1  amy,  ii.  316. 
or  Abdomen,  Stab— Formed,  Jenkins,  Fox, 
Morton,   Black,  Werraore,   Grunge,  ii. 
312. 
or    Chest,    Lungs   and    Heart— Croft, 
Wyoth,  ii.  302;  Koenlg,  Curran,  Leleuf, 

or  Extremities,  Gunshot— Borde,  Croft 
Howe.  Moullin,  ii.  313;  Sohuchardt  ii. 
314;  Bryant  ii.  319. 

or  Head— Dennis.  Berra,  ii.  299 ;  de  Lan- 
noy,  Dalton.  Moullin.  Rankin,  ii.  300; 
Wilson,  li.  301. 
Wounds  or  the  Head  (Penetrating,  Con- 
tused), Suicide  by— Staples,  Laager, 
Fourmet  Fritsch,  Angenrtein,  Von  Biart, 
Carpenter,  Li  man.  Schauenstein.  Allert 
Fabric*,  Otto.  Masohka,  R:embsn'it» 
Knpfer,  Zaggl,  Hofman.  Krugelstein. 
von  Haameder.  Howe.  Frank,  v.  141. 

or  Spine— Douglass,  Lamb,  Walsh,  ii.  301. 
Wounds,  Punctured—  Katayama,  v.  148. 

Xylol— Znelsor,  Otvos,  iv.  515. 

Yellow  Fever  —  Freire.  Finlay,  Laeerda, 
De  Arenas,  Hebersmith,  i.  287. 

Pretention  op,  by  Inoculation— Frcire 
and  Cannon*,  G.  M.  Sternberg,  v.  252. 

Zinc.  Cyanide— Lashkevitch,  iv.  516. 
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